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a or Communism? That is the 
choice we are offered now. 

Capitalism may be defined as an economic sys- 
tem in which the ownership of land and natural 
wealth, the production, distri- 
bution, and exchange of goods, 
the employment and reward of 
human labor, and the exten- 
sion, organization, and opera- 
tion of the system itself are entrusted to and ef- 
fected by private enterprise and control under 
competetive conditions. We have fi:st hand knowl- 
edge of how well this system works. Maybe it 
misses perfection, but it has provided us with the 
highest standard of living and the maximum de- 
gree of personal freedom that the world has 
known. 


Little Room 
For Argument 


Communism may be defined as any theory or 
system of social organization involving common 
ownership of the agents of production, and some 
approach to equal distribution of the products of 
industry. As a theory, the system may have its 
points, but in actual practice it doesn’t work out 
so well. We all have at least a general knowledge 
of the living standards of the Russians, and some 
ideas on just how much personal freedom they 
enjoy. 

For a milder practical example a little closer to 
home, we may well recall the complexities and an- 
nhoyances that we experienced not long back with 
food, tire, and gasoline rationing. That was a war- 
time necessity, but even in times of ample supply, 
any government attempt to regulate “the equal 
distribution of the products of industry” must be 
an inefficient, clumsy arrangement, well wrapped 
i red tape. Only thus could any degree of fair- 
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ness be approached, and the over-all result is such 
that all who must depend on the distribution will 
suffer. Non-competitive operations have little in- 
centive toward efficiency. 

Each step that we take now in allowing in- 
creased government control of the works carried 
on in the past through private enterprise brings 
us just that much nearer a situation in which all 
the acts of our lives will be regulated for us in 
about the same fashion that the government regu- 
lated our food purchases a little while back! 


Soave vouue gasoline filling stations 
are sweeping southern California, offering to price- 
conscious motorists a saving up to five cents a 
gallon. The stations operate on the simple idea of 
minimum gasoline prices 
Development In and low overhead achieved 
by volume sales and by let- 
ting the customers wait on 
themselves. 2 

First of the new stations opened some eleven 
months ago and since then perhaps 95 other “gas- 
a-terias” have appeared along the most heavily 
traveled routes in Los Angeles County. A city 
ordinance keeps them outside the city limits on 
the grounds that they are a fire hazard. 

A spot check of service stations in Los An- 
geles shows that some of the new models are sell- 
ing as much as 500,000 gallons a month, that the 
average range is between 100,000 and 300,000. A 
conventional service station, despite attendants to 
mop windshields and fill tires, is considered doing 
well to sell 25,000 to 30,000 gallons of gasoline a 
month. 

A survey of 1000 people, made by a major oil 


Filling Stations 








WE'RE PROUD OF 


DIAMOND'S NEWEST 
CHEMICAL WORKS 


Diamond Alkali Company’s newest chemical plant, the 
Houston Works on the Houston Ship Channel, recently went on 
stream, manufacturing chlorine and caustic for what it’s able 
young president, R. F. Evans, so aptly described as “the living, 
growing, expanding chemical industry.” Brown & Root, Inc. are 
proud to have been selected for engineering and construction 
of this great plant—proud of the part we have in the process 
industry in the Southwest, which is fast securing its position as a 
world chemical capital. : 


BROWN & ROOT, Inc. 


P. O. Box 2634 Houston 1, Texas 
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company, in the Long Beach area where a num- 
ber of “serve-yourselfs” are concentrated, shows 
13 percent now patronize the new stations and 
almost all said that it was because of the low price. 
Some large companies that invested heavily to 
sell people on the benefits of filling station service 
are without doubt keenly interested in this new 


development. 


A MULTI-MILLION dollar chemical plant 
for the manufacture of silicone materials has been 
placed in full commercial operation by the Chemi- 
cal Department of the General Electric Company 

after about a year of partial 
Silicone Plant operation. The war - developed 
materials will be processed in 


. 
In Operation form of rubber, greases, oils, 


and water-repellents, to meet 
the increasing demand by industry for silicones. 
Derived from sand and processed by a com- 
pletely new form of chemistry, silicone materials 
are noted for their ability to withstand a wide 
range of temperatures from approximately 70° be- 
low 0° F. to 520° F. above. The silicone rubber is 
being applied primarily as gaskets for a host of 
industrial products such as capicitators, jet and 
gas turbine engines, baking ovens, lighting fix- 
tures, and high vacuum systems. 


ST omsrumatanen of great interest to many 
sections of the oil industry are being made in 
methods for handling and processing nitrogen- 
rich natural gases. 

Many pipe lines are transporting natural gases 
containing 10 percent or 
more of non-combustible 
nitrogen, Large reserves 
of natural gas have been 
developed in some areas 


Interest In 
Nitrogen Removal 


which have been limited because of the low heat- 
ing value resulting from high nitrogen contents. 
Removal of a large part of the nitrogen from this 
natural gas would greatly increase the present 
capacity of these pipe lines enabling them to carry 
More natural gas of higher heat value. 

The United States Bureau of Mines and the 
\merican Gas Association have undertaken a co- 
operative study of the removal of nitrogen from 
natural gas. More than $100,900 will be spent on 
a project intended to increase transmission capa- 
city of natural gas pipe lines and to improve mar- 
ketability of natural gas containing non-combusti- 
ble nitrogen. 

The Bureau of Mines is interested in nitrogen 
femoval because of its close association with oper- 
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ating problems at the Bureau’s helium plants. The 
American Gas Association has undertaken this 
project as one phase of an expanded research pro- 
gram ($1.8 million to be spent in threé years) on 
the problems of gas production and utilization. 

Detailed studies of physical and chemical means 
of removing nitrogen from natural gas have been 
made. A nitrogen removal pilot plant unit has been 
completed permitting test runs. The Bureau of 
Mines is sponsoring a special meeting at Amarillo, 
Texas, on August 16-17 for engineers of gas com- 
panies and others interested in this problem. The 
purpose of the meeting at Amarillo is to permit 
engineers to obtain greater familiarity with the 
technical and economic phases of the problem and 
the prospective means for its solution, particularly 
by liquefaction and fractionation. An opportunity 
will be offered at one of the sessions for engineer- 
ing contractors and others to present information 
and proposals on nitrogen removal plants. 


Beececaee projects have a persistent habit of 
paying-off in ways not anticipated by the research- 
ers. This phenomena is illustrated once more by a 
development promising a considerable commer- 

cial market for a petroleum 
War Product Aids product developed for a 
highly specialized military 
task. 

Application of thickened 
fuel—a wartime development that provided a more 
effective fuel for flame throwers and incendiary 
bombs—as an industrial product that will aid 
power generation, has been reported by Esso 
Standard Oil Company. 

The product is a fuel igniter made of thickened 
diesel oil that will fire stoker-fed industrial boilers 
to full operating steam pressure in 30 minutes 
compared with eight hours usually required by 
wood and coal kindling. Reduction of the time 
required for a full head of steam eliminates the 
need for stand-by emergency fires and effects sub- 
stantial savings in coal consumption. 

Employing the same thickening agent, an alum- 
inum soap, as in the war material, the fuel 
igniter has a semi-fluid, jelly-like consistency and 
can be applied in nests along the boiler grate well 
in advance of use. The thickened fuel clings to the 
coal, burns slowly and with sufficient intensity to 
fire the coal. A paper torch can be used to ignite 
the fuel. Its ability to fire the entire furnace 
evenly contributes to the speed with which steam 
pressure is obtained. In tests, five gallons of the 
product were used to fire boilers capable of pro- 
ducing up to 500,000 pounds of steam per hour. 
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EDWARD WELDED BONNET 


UNIVALVES* 





for service up to 2500 Ib at 1000 F | 


1500 and 2500 Ib. 
‘sizes from ¥2 in. 
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LEAKPROOF WELDED 
BOWNWNE T Patented seal welded body- 


bonnet joint, designed for disassembly if ever 
necessary. No bonnet joint to leak. 


y PERFECT | 
ALIGNMENT 


Integral one-piece bonnet with 
renewable bronze yoke bushing. 
Special welding fixtures and 
single set-up machining result in 
absolute alignment of all work- 
ing parts. 
























EASY PACKING 













HARD FACED | ADJUSTMENT 
SEAT AN D DISK fa Through - bolted, accurately 
Continuous ring of Stellite ap- guided gland. 








plied directly on valve body y 
forms seat, and disk is alloy steel ¢ 
with a Stellite face. KG 
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FOOLPROOF 
BACKSEAT 


Packing isolated to pre- 
vent blow-out when re- 
packing under pressure. 
Backseat and deep cool- 
ing chamber protect 
packing in service. 














LOW PRESSURE DROP 


| 
Inclined stem construction makes flow passages so | 
straight you can see through them, yet retains | 
globe valve tightness. Pressure drop reduced 25 | 
to 50 per cent, and wear-producing turbulence is | 

| 
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¥V Maximum piping flexibility | 
V_ Excess weight eliminated | 
V Oversize knobbed handwheels | 
V  Re-enforced EValpak* molded packing | 
v | 
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at a minimum. 






Centerless ground stainless steel EValloy* stems 
Abrasion resistant EValized* junk rings 
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Dysiel ee Additives 


M. SMOLAK and F. L. NELSON 





Research and Development Department, 


Socony-Vacuum Laboratories, Paulsboro, N. J. 


TESTS SEEK EVALUATION OF ADDITIVES FOR 


IMPROVING 


THE COLD STARTING CHARACTERISTICS OF DIESEL FUELS 





THE COLD weather starting of 
automotive high speed type 
diesel engines has been and still 
is a problem in the field of trans- 
portation. This problem is not 
limited to the frigid areas of the 
Far North where the military 
services have been experiment- 
ing but exists in the Continental 
United States wherever winter 
temperatures fall below 30° F. 

Original presentation of the 
accompanying treatment was 


before the 113th meeting of the - 


American Chemical Society, Chi- 
cago, April 19-23, under the title 
“The Evaluation of Additives 
and Blends for Improving the 
Cold Starting Characteristics of 
Diesel Fuels.” 


| 
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Cold Starting Characteristics and Properties of Conventional Diesel 





‘Ya diese] is a compression-ignition 
engine, meaning that fuel ignition is 
cbtained from the heat of compression 
of the intake air charge. When the 
initial intake air temperature is too 
low, the final compression tempera- 
ture is not sufficient to effect ignition 
of the fuel. Present diese] engines are 
so designed that they are unable to 
start with conventicnal (40 to 60 
cetane number) diese] fuels below tem- 
peratures of approximately 15° F. 
without auxiliary starting aids. The 
starting aids currently resorted to in- 
clude such practices as idling all night, 
electric jacket water heaters, flame 
primers, glow plugs, ethyl ether, etc., 
all of which are either costly from 
the operating or maintenance stand- 
point or are inconvenient to use. 


There are many factors which have 
a bearing on the ability of a diesel en- 


LOWEST TEMPERATURE FOR 
START 1M OME MINUTE 





gine to start in cold weather, however 
the three items of prime importance 
are: 1) The ability to obtain sufficient 
cranking speed, 2) combustion cham- 
ber design, and 3) fuel characteristics. 

The ability to obtain sufficient 
cranking speed has, for the most part, 
been largely attained through the use 
of high-viscc sity index lubricating oils 
and efficient 24-volt starting equip- 
ment. 

Only meager information is avail- 
able on the effect of engine combus- 
tion chamber characteristics on cold 
starting. There is an urgent need for 
information on this phase of the cold 
starting problem, information which 
can best be obtained by engine build-_ 
ers, 

In contrast, the effect of fuel char- 
acteristics on cold starting has been 
studied extensively with the general 
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Cold Starting Characteristics of Blends with Fischer-Tropsch 
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FIGURE | 


Temperature vs. Cranking Time to Start Engine 
with Conventional Diesel Fuels. 


realization that certain inherent short- 
comings exist. Needless to say an ad- 
verse relationship exists between ce- 
tane number and pour point. Low pour 
point diese] fuels are usually naph- 
thenic in type with poor ignition qual- 
ity, whereas diesel fuels of high igni- 
tion quality are usually paraffinic in 
type with high pour points. There is 
little that can be done to improve 
pour points of high ignition quality 
fuels. Currently available pour point 
depressants have little or no effect on 
distillate fuels. 

Since the problem resolves itself 
into one of obtaining proper ignition 
with fuels which have satisfactory pour 
points but lacking in low temperature 
ignition quality, the most desirable 
solution from the fuel standpoint 
might be one where the customer is 
delivered a low pour point fuel con- 
taining an additive which imparted 
the desired characteristics for cold 
starting. 

Herewith is presented the results of 
a detailed study to establish further 
the relation between diesel fuel char- 
acteristics and their cold starting abil- 
ity in a full scale engine and to evalu- 
ate the effect of various ignition pro- 
moters on cold starting ability. 


Laboratory Test Procedure 


A 3-cylinder, 2-cycle engine of a 
type which is popular in the truck and 
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Lus field was set up in a laboratory 
cold room properly equipped. By 
thermostatic control of electric heaters 
and circulation of refrigerant, any 
desired engine temperature between 0 
and 80° F. could be produced. In or- 
der to obtain better control and more 
1apid chilling, the coolant liquid was 
circulated through a radiator and back 
through the engine by an external 
pump during shut down periods. To 
avoid wide variations in the cranking 
speed of the engine, the battery was 
placed outside the cold room in a 
constant temperature location so that, 
by using 16 of the 24 volts available 
to the starting system, a constant 
cranking speed of 190 + 10 rpm was 
obtained for all tests. 

The engine was chilled to the de- 
sired temperature in about 3 hours 
and held at the test temperature for 
1 hour. At the end of this time the 
throttle was set at the wide open posi- 
tion and the engine cranked continu- 
ously until the engine fired and con- 
tinued to run under its own power. If 
the engine failed to fire after five 
minutes of cranking a “no start” was 
recorded. 

After each start attempt, the engine 
was switched to a standard laboratory 
fuel and operated for a period of 
15 minutes at which time the engine 
was switched to the next test fuel for 
a period of 5 minutes in order to flush 
out the fuel system. The engine was 
then shut down and chilled to the next 
lest temperature. 

The fuels and blends studied in this 
work were all evaluated on the basis 
of one minute cranking time since 
various sources recommend that crank- 
ing time in the field should not ex- 
ceed 15 seconds to one minute due to 
the drain of current on the battery 
and overload on the starting motor 
and relay. 

The starting data obtained were 
plotted as “Starting Time in Minutes” 
vs. “Temperature in °F.” and the 
values of lowest temperature for start 
in one minute were derived from such 
plots, 


Effect of Fuel Characteristics 


The fuels evaluated for the effect 
of fuel characteristics on starting abil- 
ity were a) blends of conventional 
diesel fuel stocks of normal volatility, 
and b) blends of a Fischer-Tropsch 
kigh cetane number synthetic fuel 
with a conventional refinery stock. 

The starting characteristics of con- 
ventional diese] fuels are presented in 
Figure 1 as plots of temperature 
versus starting time. Figure 2, which 
was derived from Figure 1, is a plot 
of minimum starting temperature 
versus cetane number for one half and 
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Relationship of Cetane Number to Starting 
Temperature for Conventional Diesel Fuels. 


one minute cranking periods. Also, for 
conventional diesel fuels, as presented 
in Table 1, are fuel inspection data and 
Lar graphs showing lowest temperature 
for start in one minute. 

It appears for the most part. that 
minimum starting temperature de- 
creases in direct proportion to increas- 
ing cetane number. As can be seen in 
Figure 2, a 10 cetane number in- 
crease in fuel quality will effect 
about a 12° F. reduction in the mini- 
mum starting temperature. It is also 
roted that in this range of 35 to 60 
cetane number, which is the present 
range for commercial fuels, the low- 
est temperature permitting starting is 
about 15° F. to 25° F. depending on 
the cranking time. Although this work 
did not include fuels of conventional 
composition beyend the commercial 
range, other investigators’ have shown 
that further increases in cetane num- 
ber are of no value, the curve leveling 
out to about 15° F. beyond 60 cetane 
number. 

Two of the fuels did not fall] in line 
with the cetane number correlation. 
First, the 4014 cetane number straight- 
tun fuel from California, crude was 
equal to or better than the 46 cetane 
blended fuel of Mid-Continent origin. 
There is no reasonable explanation 
for this discrepancy. However. similar 
cecurrences have been reported b) 
other investigators. The second devia- 
tion is that of the 54 cetane number 
kerosine which started somewhat ea 
ier than the 56 cetane number fuel o! 
higher boiling range. As will be shown 
in more detail later, this is probably 
an effect of fuel volatility. 

The cold starting characteristics of 
blends with a Fischer-Tropsch fuel 
are shown in Table 1. The 100 percent 
Fischer-Tropsch fuel of 95 cetane num 
ter was limited in starting to +25° 
F. because of its relatively high pour 
point, Blends of Fischer-Tropsch with 
a conventional refinery base stock pro 
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duced starting in line with cetane 
number. but even these combinations 
were on the verge of being limited by 
cloud points at which temperature 
wax crystals could cause filter clog- 
ging. 


Presented in Figure 3 are plots of 
cetane number versus pour point for 
what is perhaps the entire range of 
commercial stocks, The best combina- 
tions of high cetane number and low 
pour point are indicated by the lower 
ondaty curve. This curve shows that 
for conventional refinery stocks, ab- 
normally high cetane number fuels will 
have high pour points. Thus, even 
if fuels of higher cetane number could 
be made available, they would be 
limited by pour point in so far as cold 
starting is concerned. 


Effect of Various Ignition 
Promoters 

The blends evaluated for effect of 
additives on cold starting ability were 
a) blends of certain volatile com- 
pounds with a conventional refinery 
stock (physical aspect) and b) blends 
of a conventional refinery stock with 
compounds containing nitrogen, oxy- 
cen and sulfur and with certain mis- 
cellaneous compounds (chemical 
aspect }. 

The starting characteristics of a 36 
cetane number base stock blended with 
10 percent by volume of n-heptane, 


M-4 (20 octane number) reference 
luel, iso-octane and ethyl] ether re- 
TABLE 3 


Cold Starting Characteristics and Properties of Volatility Blends 








spectively are presented in Table 3. 
These data indicate that while the 
base stock and blends with n-heptane, 
M-4 and ethyl ether were approxi- 
mately of the same ignition quality, 
the starting characteristics improve in 
direct relation to the increase in front 
end volatility. 

In contrast, the blend containing iso- 
octane having the same volatility char- 
acteristics as the n-heptane blend, 
would not start even at a temperature 
of 50° F., indicating that the ignition 
quality of the volatile material is of 
major importance. 

The small cross brackets on the 
vertical bars indicate the starting tem- 
perature for a conventional fuel of the 
same ce‘ane number. It will be noted 
that the blends with n-heptane, M-4 
and ethyl ether all start at tempera- 
tures below those which would have 
been predicted from cetane number 
alone. 

The effects on cold starting of add- 
ing various nitrated compounds to the 
same 36 cetane number base stock are 
presented in Table 4. Nitrated com- 
pounds have been used experimentally 
with some degree of success for im- 
proving the ignition quality as defined 
by the CFR cetane number. The data 
indicate that 2,2-dinitropropane, amy] 
nitrate and n-butyl nitrate have no 
significant effect on the cold starting 
characteristics of the base stock even 
though these conipounds effect sub- 
stantial increases in cetane number. 

The blends with n-buty] nitrate ap- 
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Relationship of Cetane Number and Pour Point 
of Distillate Fuel Oils. 


pear to impart some slight improve- 
ment to the starting ability of the base 
fuel but, as will be noted, : increases 
in the concentration of this additive 
beyond 0.2 weight percent have no 
increasing effect on the base fuel. 
Organic peroxides had varying ef- 
fects on the ‘startability of the base 
fuel as shown in Table 5. Both t-butyl 
hydroperoxide and cumene hydroper- 
oxide increased cetane number appre- 
ciably but provided only slight in- 
creases in cold starting ability. Pro- 
pylene oxide on the other hand showed 
no measureable improvement in cetane 
number but did exhibit a_ limited 
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Cold Starting Characteristics and Properties of Fuels Containing 


Nitrated Compounds 
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tendency toward improving starting. 

Mixed organic peroxides produced 
increases in both cetane number and 
cold starting ability but even here a 
concentration of 5 percent did not im- 
prove starting beyond the range ob- 
tainable with existing commercial 
fuels. 

Additions of an oxidized kerosine 
end an oxidized white mineral oil pro- 
duced only smal] improvements which 
may be of significance but which also 
might well be within the limits of 
experimental error of the test pro- 
cedures, 

The addition of carbon disulfide and 
various thiophene sulfur compounds 
showed no improvement in either ce- 
tane number or cold starting charac- 
teristics (Table 6). 

Various reports of both domestic 
and German origin have on many oc- 
casions proposed the use of miscel- 
laneous types of organic compounds 
as dopes for diesel fuels. Conse- 
quently, some of the more readily 
available of these or similar com- 
pounds were blended into the base 
fuel with the results shown in Table 
7 for the following materials: diethy]- 
ene glycol mono-methy] ether, diethy]- 
ene glycol mono-ethy] ether, diethylene 
glycol di-ethyl ether, diglycerol, meth- 
yl formate, copver naphthenate, allo- 
ocimene and piperylene. 

A 10 percent addition of diethylene 
glycol di-ethyl ether was the only ad- 
ditive in this group which produced an 
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increase in the cetane number of the that cetane number as determined by 
blend, yet all of the additive mate- the CFR ignition delay method bears 
rials appear to have improved to some no relation to the cold starting charac- 
extent the starting characteristics of teristics of these additive containing 
the base fuel. fuels, 

In the case of the blend with copper In an effort to learn whether there 
naphthenate it might be pointed out is some simpler method than cold 
that this material has been used in the room testing for determining starting 
laboratory to promote instability in characteristics, critical compression 
gasolines. It may be that this com- ratio data were obtained on several 
pound contributed to the formation of doped and conventional fuels which 
certain peroxides, etc. in the diesel had been evaluated in the cold room. 
fuel which did not effect an increase These data are given in Figure 4 as 4 
in cetane number but did provide an plot of CFR Cetane Number vs Criti- 
improvement in startability. This rea- cal Compression Ratio. Since _ this 
soning might also apply to the per- curve shows a good correlation of 
formance of the oxidized kerosine and _ critical compression ratio with cetane 
oxidized white mineral oil referred to number (in the range of 35 to 59 
previously in Table 5. cetane number) it is evident that no 

It must be admitted that it is some- correlation exists between critical com- 
what unusual that most of the mate- pression ratio and the cold starting 
rials which happened to fall in the characteristics of doped fuels. 
category of “Miscellaneous Materials” Autogenous ignition temperatures 
should produce an improvement in (ASTM D-286-30) were also obtained 
cold starting without an increase in for several of the test fuels which re 
CFR cetane number. However, the sulted only in a “shot gun” pattern in 
validity of these data is not in ques- so far as correlation with centane 
tion inasmuch as the data were ob- number or cold starting is concerned. 
tained over a period of 3 months, the These data are shown in Table 8.. The 
individual runs being intermingled limited data indicate that a correla: 
with the runs discussed previously. tion might exist with the three nom 

additive fuels. 































Correlation of Test Data 





Conclusions 





From the foregoing presentation of 
data it is evident that “diese] dopes” The conclusions which can be 
as such have only a small effect on the drawn from the data obtained are # 
starting characteristics of fuels in a_ follows: 
full-scale engine. It is also apparent 1) For non-additive fuels of com 
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yentional composition and volatility, 
an increase of 10 cetane numbers 
lowers the permissible starting tem- 
perature about 12° F. The lowest tem- 
perature at which this particular en- 
gine would be expected to start with- 
out starting aids is about 15° F. even 
when using premium grade kerosine 
type fuels, 

2) The addition of certain volatile 
materials to diesel fuel will improve 
starting ability at low temperatures 
provided the volatile material has a 
good ignition quality. Normal heptane 
is an example of an effective material 
while equally volatile iso-octane im- 
pairs starting ability. 

3) None of the chemical additives 
tested in this particular engine mate- 
rially improve the cold starting char- 
acteristics of diesel fuels when used in 
concentrations of less than 10 percent 
even though CFR cetane number is in- 
creased by the use of some of these 
additives, 

4) It appears that some additives 
may improve starting ability without 
affecting the cetane number of the 
base stock. 

5) The cold starting characteristics 
of the doped fuels do not correlate 
with CFR cetane number, critical com- 
pression ratio or spontaneous ignition 
temperature. 


Expenditure Unattractive 


The general conclusion which can 
be drawn from this work is that the 
expenditure of effort to find a diesel 
dope (as thought of in the usual sense 
—).2 to 1.0 weight percent concentra- 
tion in the fuel) for improving cold 
starting is unattractive. This is espe- 
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Relationship of Critical Compression Ratio and 
Cetane Number for Conventional and 
“Doped” Diesel Fuels. 


TABLE 7 
Cold Starting Characteristics and Properties of Fuels Containing Miscellaneous Compounds 
50 


— 


ei 


& 
' 


LOWEST TEMPERATURE 
FOR START 1 ONE MIMUTE 
. 
s 








STARTING TEMP FOR 
CONVENTIONAL FUEL 
OF SAME CETANE KO. 


ge tp reas 








DIETHYLEME DIETHYLENE DIETHYLENE 


GLYCOL @LYCOL GLYCOL 
MONO-METHYL MONO-ETHYL © DI-ETHYL METHYL «© COPPER ALLO~ 

ADDITIVE WOME ___ETWER __ _ ETHER _ETWER _ DIGLYCEROL FORMATE NAPHTHENATE OCIMENE  — PIPERYLENE 
EMPIRICAL FORMULA ‘ CoM 20q —CgllyyOy =» Sgt gg CgltyyO5 = Cay ? Citi Coltg 
wT & ADDITIVE . 2.0 2,0 10.0 5.0 1.0 1.0 1.0 1.0 
CETANE HO. 36 36 384 424 36 364 344 364 36 
GRAVITY, °APi 29.3 30.0 29.8 29.9 30.2 30.3 30.1 30.4 30.7 
AST™ DIST, °F 

isp ¥10 $96 388 363 400 398 408 398 170 

1% ¥@2 was ey 419 450 460 “50 Uae 452 

50% 512 502 50! 491 502 508 501 $00 $02 

90% 600 589 590 683 $85 693 588 598 589 

ep 659 646 609 643 630 647 642 643 Cry 
pour PT., °F 6 10 5 “10 5 “16 5 5 -10 
vis @ 100°F, ssu 37 36 36 36 - 36 37 36 36 
FLASH, °F 175 188 180 172 178 Bs 170 178 82 
CAR RES (10% BOT) 0.1 0.1 0.1 ° e ° ° - ° 


cially true upon considering the re- 
sults which can be obtained by the 
vaporization of certain starting aids di- 
rectly into the induction air system of 
the engine immediately prior to crank- 
ing. By this means other investiga- 
tors?" have shown that diesel en- 
gines may be started at temperatures 
as low as —40° F. 

Many materials have been tried ex- 
perimentally for this purpose among 
which were ethyl disulfide, amy] ni- 
trate, chloropicrin and ethers. Of these 
ethyl ether promises to be the most 
practical, and was used to some extent 
by the British military services during 
the war. 


Danger of Explosion 


One disadvantage accompanying this 
procedure is the hazard of an engine 
explosion resulting from the improper 
use of the ether. Thus. with the neces- 
sity for using a carburetor or equiva- 
lent metering device in order to utilize 
ether safely, this technique constitutes 
a certain nuisance which places it in 
the same category as the electric heat- 
ers and all night idling previously 
mentioned. However, by this means, 
cold starting can be achieved in loca- 
tions where engine heating facilities 
are not available and idling all night 
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is not practical; whereas with doped 
fuels starting cannot be obtained, 
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TABLE 8 
Autogenous Ignition Temperature, CFR 
Cetane Number and Cold Starting Charac- 
teristics of Conventional and Doped Diesel 























Fuels 
, = 
Minimum 
Starting 
Temp. 
Auto- with One 
genous Minute CFR 
Ignition | Cranking | Cetane 
FUEL Temp. °F.| Time °F. No. 
(85% Catalytically 
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tropropane. . . be 585 40 4844 
F FuelA+14@n-Rutyl | | 
Nitrate....... | 560 | 39 47 
G Fischer-Tropsch | 550 | 25* 95 
* Limited by pour point. 
{409} 79 





Ctoclron 


icroscopy 


APPLICATION AND USE IN PETROLEUM INDUSTRY OF THIS 


FAST DEVELOPING 


Ay ELECTRON microscope con- 
sists of the following parts: 

1) An illuminating system which 
produces a beam of electrons and di- 
rects this beam upon the material to 
be examined. ’ 

2) A specimen stage by which the 
mounted material may be moved about 
so that suitable regions can be chosen 
for study. 

3) An imaging system which takes 
the electrons leaving the specimen and 
forms a highly magnified image which 
may be seen on a fluorescent screen at 
the bottom of the microscope. 

4) A camera which will provide a 
permanent record of the highly magni- 
fied images. The micrographs shown 
in this article are made by further 
photographic enlargement from the 
plates obtained from the microscope. 

5) A vacuum system. Since electrons 
are easily scattered by air, the micro- 
scope is continuously evacuated during 
operation. A valve system is provided 
so that the specimen and photographic 
plate can be inserted and the micro- 
scope brought to an operating vacuum 
quickly. 

6) Power supplies to accelerate the 
electrons and energize the lenses. In 
the instruments most commonly em- 
ployed in this country the electrons 
are focused by the magnetic fields of 
specially designed electromagnets. The 
power supplies have to be very stable 
if clear and stationary images are to 
be produced. 

Figure 1A shows the external ap- 
pearance of the RCA Model EMU Mi- 
croscope (Electron Microscope-Univer- 
sal). Figure 1B shows a simplified 
cross section of such an electron micro- 
scope and Fig. 1C, in a simplified 
manner, the ray paths through the mi- 
croscope. 

The specimen produces a_ visible 
image on the fluorescent screen of the 
microscope by the process of electron 
scattering. The thicker or more dense 
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INSTRUMENT CITED 


S. G. ELLIS 
RCA Laboratories, Princeton, N. J. 


(Part 1) 


IN 2-PART SERIES 


ELECTRON microscopy has developed sufficiently in the last 15 years to 
have a literature of its own. Texts 1, 2, 3, (see references) are suitable 
both for non-specialist, and for the prospective specialist within the 
subject. There are also extensive bibliographies 4, 5, 6, 7 of the work 
done up to 1945, a perusal of which will show the wide applications of 
the electron microscope. Available texts are, however, deficient in two 
respects: a) There is not an up-to-date and comprehensive description 
of the techniques of electron microscopy. b) The problems, faced by a 
scientist outside the field who may wish to apply the electron miroscope 
or its results, or by a laboratory director who may wish to judge the 
desirability of setting up an electron microscope section within his lab- 
oratory, have received little attention. This article attempts, in an intro- 
ductory manner, to fill this gap, with more particular reference to the 
hydrocarbon processing industry. It may also serve as a review for elec- 
tron microscopists already working in this field. 


regions of the specimen scatter elec- 
trons so that they are unable to pass 
through the imaging system. The cor- 
responding parts of the image are, 
therefore, deficient in electrons and 
appear darker on the flourescent screen 
and in positive photographic prints. 
The microscope in wide general use 
in this country is the RCA Model EMU 


which will operate at magnifications 


between 200X and 20,000X and can’ 


also be used for electron diffraction 
studies. Under ideal conditions it will 
yield micrographs that can be enlarged 
usefully to 200,000X. It is designed for 
use as a general research instrument. 
Another instrument is the RCA Model 
EMC, a small console model, operating 
at fixed magnifications of 500X or 
5000X but capable of producing mi- 
crographs that can be photographically 
enlarged to 100,000X. It is designed 


as a simpler, less expensive micro- 


scope for more limited applications, 
such as quality control in colloidal 
products and production checking. 


General Considerations 


The fundamental reason for the 
wide, and increasing, use of the elec- 
tron microscope is to be found in its 
high resolving power. The best light 
microscopes are unable to resolve de- 


tails in a specimen smaller than ap- 
proximately 2000 °A (i.e., 0.2 microns 
or 2 X 10° cm). The electron micro- 
scope will usually resolve details 
smaller than 100 °A and with some 
samples will resolve 10 °A. It is be- 
cause this range of size, 2000 °A to 
10 °A includes so many powders, col- 
loids, catalysts, and other structures of 
commercial importance that the elec- 
tron microscope is playing an increas- 
ingly important role in research on 
such materials. 

The early work with the electron 
microscope was exploratory in char- 
acter and was to a considerable extent 
concerned with the elaboration and 
testing of techniques, and an attempt 
to decide how the electron microscope 
could best be applied to existing lines 
of research. As a result of this work 
it is now more generally recognized 
that the electron microscope should be 
used as an auxiliary instrument. In 
other words, one does not perform 
experiments with the electron micro- 
scope, but uses it to observe the 
results of other experiments. By per- 
mitting the research worker to see the 
system with which he is working, it 
helps him to interpret the results of his 
experiments and to design, intelli- 
gently, further experiments on the sys- 
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ym under study. This aspect of the 
ye of the electron microscope will be 
ferred to again when we come to 
consider examples of its applications. 
Electron microscopy in an industrial 
search laboratory poses its own per- 
oonel problems, The minimum per- 
onnel for efficient operation of an 
dectron microscope laboratory is one 
search worker with graduate training 
or its equivalent, and one technician 
vith experience in photographic work. 
The research worker should have. 
ideally, experience in electron micro- 
sopy and also in the field in which 
ihe laboratory is engaged. It is almost 
inpossible to find one man with both 
qalifications, and difficult at present 
i find one with the former alone, In 
view of the technical nature of the 
york and the varied problems it will 
pose, even in one laboratory, a man 
vith sound basic training, preferably 
in physics, is recommended. The out- 
put from institutions which provide ex- 
perience with electron microscope in 
their graduate schools, such as the 
University of Toronto, University of 
Michigan, and the Massachusetts Insti- 


= of RCA Model EMU electron microscope. 
raised, covers and contro! panel removed. 


tute of Technology, is limited, and can 
hardly be expected to meet the demand 
of the next two years. Under these 
circumstances, the most advisable pro- 
cedure for an industry which wishes 
to set up an electron microscope re- 
search laboratory would be to obtain 
a physicist, if possible with some ex- 
perience in the industry’s field of re- 
search, and give him six months with 
the electron microscope to gain experi- 
ence in electron microscopy. Routine 
examinations and quality control using 
an EMC microscope would not require 
such highly skilled personnel, once the 
procedures for examination had been 
set up. It will be found that when the 
research program has been brought 
into operation and samples are avail- 
able for observation in the electron 
microscope, the microscopist’s problem 
falls into three parts. These are suc- 
cessively: specimen preparation, the 
microscope examination with the pro- 
duction of micrographs and the inter- 
pretation of the micrographs. While in 
practice, these form integrant parts of 
the complete examination, they are de- 





FIGURE 1 
Center section diagram of EMU microscope. 
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scribed separately in the following 
sections. 

The specimens which are examined 
in the electron microscope are in the 
vast majority of cases solids. They may 
be divided into three classes. These are 
compact solids, particulate solids, and 
colloids. The information which is 
sought in the electron microscope ex- 
amination may concern the size, 
shape, internal structure or surface 
structure of the specimen. When the 
specimen consists of a mixture of par- 
ticles, the information sought may con- 
cern the mode of association of the 
particles. Since the electron beam em- 
ployed in the electron microscope will 
penetrate through only a very small 
thickness of material, it is necessary 
to modify the specimen so that it can 
be spread out into the form of a thin 
film or a collection of thin particles, 
so- that it may be penetrable to the 
electron beam; unless, of course, one 
is prepared to examine the specimen 
in silhouette, or study internal surfaces 
by the replica technique. As a rough 
general rule, the specimen when pre- 
pared should be less than 1 micron in 


—Photos Courtesy RCA. 


Ray paths in electron microscope. 
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FIGURE 2 
Electrons scattered by the specimen hit the objective lens, or objective lens diaphragm, and hence 
do not reach the final image. The amount of electron scattering and the degree to which scattered 
electrons are removed from the beam governs the contrast in the final image. 


thickness and in most cases should be 
considerably less than one-tenth mi- 
cron in thickness if one hopes to ex- 
amine the internal structure. The prob- 
lem of specimen preparation, there- 
fore, devolves into the following parts: 
1) The production of a thin film or 
a collection of small particles from the 
original specimen; this we may call 
the preparation or modification of the 
specimen. 2) The mounting of this 
prepared specimen in such a form that 
it can be introduced into the electron 
microscope, This mounting is often 
done by placing the prepared specimen 


on a thin plastic film (see Table 1) 
supporting this film on a 200-mesh 
screen and inserting it into the speci- 
men cartridge of the electron micro- 
scope. 

Methods employed in specimen prep- 
aration will depend both on the 
nature of the specimen and the type 
of information sought. When the speci- 
men is a compact solid it may be frac- 
tured and dispersed. These two steps 
are sometimes done at the same time 
by grinding the solid in a solution of 
a plastic and then casting a film of the 
plastic which will contain the ground 





and dispersed solid®. There are now 
available microtomes’* which will pro. 
duce sections of solids less than one 
micron thick, It is too early to judge 
the general usefulness of these micro. 
tomes. 


If one requires information on the 
surface structure of a compact solid, 
this can often be obtained by making a 
replica of a solid surface in a thin 
film of plastic. There are many ways 
available for making such replicas", 
In general they will yield information 
on the surface structures of the solid 
down to dimensions of the order of 
100° A. If the sample is particulate, 
for example a pigment—the problem 
of specimen preparation is then, in 
general, one of dispersing the sample 
and maintaining it dispersed during 
the process of specimen mounting, 
Finally, in the case of colloidal sus. 
pensions the problem is one chiefly of 
specimen mounting. A colloid is gen- 
erally in a sufficient state of dispersion 
and the problem of specimen mounting 
is largely one of maintaining this dis. 
persion. 

In specimen preparation it is ex- 
tremely important to avoid the intro- 
duction of artifacts. The most reliable 
method for checking to see if artifacts 
have been introduced is to repeat the 
specimen preparation by some other 
independent method. When mounting 
the specimen it must be kept in mind 
that the distribution of intensity in the 
final electron microscope image will 
depend on the distribution in the total 
mass of the specimen traversed by the 
electron beam. It is, therefore, im- 
portant that the film on which the 
specimen is mounted be as thin as 
possible and of as low a density as 
possible and further, that the film and 
specimen are not covered with any 
extraneous debris which will reduce 
the contrast in the micrographs. Some 
auxiliary techniques for improving the 
contrast in electron micrographs will 
be discussed later. 

A light microscope examination of 


















































TABLE 1 
Films 
Material Seurce Solvent Properties and Uses of Films Reference 
Formvar Shawinigan Products Corp. | Rthylene dichloride. Scluble in most organic solvents. Has weak resistance to dilute hydrochlorie acid. | 8 and 9 
“Formvar 15-95" Dicxane Not attacked by benzene. Films soften at 120-130° C. Used as support and for 
replicas. Shows pebbly or rope-like structure of order 100° A when shadowed. ae 
Collodion Mallinckrodt Amy] acetate Films have preperties similar to those of formvar. Used for specimen support and 9 
“Parlodion” replicas. 2. 
Petrex 5 Hercules Powder Company ~ are by Gabor. Method of production of films and their properties not 3 page 5 
stated. 
Alkathene sg “Du Pont ez me 3 Hot xylene ; Insoluble in organic solvents at room temperature. Inert. Has coarse structure. wl 
Silica Prepared by evaporation onto polystyrene or other plastics Temperature resistant. Used for replica work. Can be used as specimen support. | 1! 
in vacuo. When shadowed, shows pebbly structure of polystyrene (plastic). - 
Aluminum Ovide ——- resistant and amorphous up to 400° C. Shows more structure than 2—p. 5 
plastics. me 
Aluminum Berylium Prepared by evaporation onto ecllodion films in vacuo. Ccllo- Temperature resistant. Can be used in 20° A thicknesses. May contain high per- 12 
dion suleequently dissclved away. centage of otide. Used as specimen supports. 
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the unmounted specimen will often be 
useful in suggesting the best methods 
of specimen preparation to be em- 
ployed. When the specimen has been 
mounted, a further examination in the 
light microscope under dark, field 
illumination will, in experienced 
hands, serve as a check on the efficacy 
of the specimen preparation. 


Examination 


When a specimen has been placed 
in an electron microscope it is usually 
examined visually at low magnification 
as a final check on the specimen prep- 
aration. Suitable fields having been 
chosen for microscopy, the magnifi- 
cation is then increased by increasing 
the strength of the projector lens and 
the chosen fields are photographed. It 
is perhaps worth emphasizing that a 
careful visual] examination of the 
specimen will often yield information 
which could not be readily recorded 
on a photographic plate. For example, 
a film may break and the specimen 
tum over so that it can be observed 
from a new direction and information 
obtained on its shape in three dimen- 
sions. The majority of pictures are 
taken by the light-field electron micro- 
scopy. That is, the images are formed 
by the unscattered, or very little scat- 
tered, electrons by the process de- 
scribed above. 

It is also possible to produce dark- 
held images in the electron microscope. 
In this method a diaphragm is em- 
ployed to remove from the electron 
beam, leaving the specimen those elec- 
trons which have not been scattered so 
that the final image is formed only by 
Scattered electrons. Some dark-field 
micrographs have been published by 
Levy*® and more recently by Hall.* 

he methods evolved by Hall, which 
are particularly applicable to small 
crystalline specimens, are likely to in- 
crease the usefulness of the dark-field 
method of observation. 

Due to the considerable depth of 
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field of the electron microscope, it is 
possible to take stereoscopic pictures 
with it. When one picture has been 
taken, the specimen is tilted through a 
small angle (approximately 4° to 12°) 
and then a second picture is taken. 
When the two pictures are viewed in a 
stereoscopic viewer, a_ three-dimen- 
sional effect is produced. This method 
has its greatest use when the specimen 
has considerable depth, of the order of 
100 microns, in the direction in which 
the electron beam is moving. This is 
true, for example, in the case of some 
smokes mounted directly on a wire 
mesh and examined in the electron 
microscope. By viewing a stereoscopic 
pair in the type of stereoscopic viewer 
employed in aerial mapping, it has 
been found possible to make measure- 
ments in the third dimension and this 
has been employed in some replica 
studies.'* The shadow-casting method 
to be described later provides approxi- 
mate measurements in the third dimen- 
sion much more readily and is, there- 
fore, more commonly employed. The 
stereoscopic method works best when 
the difference in levels to be observed 
are greater than 50 microns. Where 
the differences in levels are less than 
one micron, shadow-casting must be 
used. 


Interpretation 


The main point to be kept in mind 
in interpreting electron micrographs 
is that if one part of the specimen is 
in focus, then usually all of the speci- 
men will be in focus because of the 
great depth of field. For this reason 
the sphere, cylinder and lens-shaped 
particles shown in Figure 3 would each 
give a circular image. The resulting 
ambiguity in interpretation must be 
continually kept it. mind, particularly 
if the observer has become used to 
interpreting light micrographs. Meth- 
ods of removing these ambiguities 
will be described later. Another ambi- 
guity in electron micrographs is due 






to the fact that a darker part of the 
image may indicate either a denser or 
thicker part of the specimen. Since 
thicker parts of the specimen will cast 
longer shadows, this ambiguity can 
now be removed by the shadow-casting 
technique. Finally, it should be men- 
tioned that electron diffraction by crys- 
tals in the specimen may lead to 
special intensity distributions in the 
image.’® The interpretation of an elec- 
tron micrograph should lead to infor- 
mation on the size, shape and struc- 
ture of the specimens. 

Measurements of size and size dis- 
tribution presuppose that the magnifi- 
cation of the electron microscope has 
been determined. This can be done 
most accurately if a specimen, pre- 
viously calibrated in the light micro- 
scope, is photographed in the electron 
microscope. Replicas of diffraction 
gratings provide very suitable speci- 
mens for this purpose. Accurate cali- 
brations at magnifications of approxi- 
mately 500X, 20U0X, 5000X, 10,000X 
and 20,000X will be adequate for al- 
most any problem that may be en- 
countered. In both the magnification 
calibration, and in the subsequent re- 
attainment of a given magnification, 
the lenses of the microscope should be 
brought to a standard magnetic state 
by switching them off and on several 
times. The ‘specimen must also be in-’ 
serted at the correct distance from the 
objective lens. This will be indicated 
by the objective current (or dial set- 
tings) for most exact focus if the 
hysteresis of the lens is removed. The 
magnifications chosen for standardi- 
zation should be at the upper ends of 
the available magnification ranges to 
minimize distortion’® which would 
otherwise lead to considerable errors 
in particle size distributions. The focus 
in the micrographs should be exact’® 
since errors of the order of 50°A in 
particle diameter can be made in 
measurements on out-of-focus images. 
Finally, in accurate work it must be 


{413} 83 








recalled that electron bombardment 
may produce layers of contamination*’ 
on the particles with resultant con- 
fusion as to their size. When the 
proper precautions are taken errors in 
particle size should be less than 5 per- 
cent for dimensions down to 100°A, 
and will then increase as the limit of 
resolution is approached. Watson™ has 
discussed the determination of particle 
. size very fully in a recent paper cover- 
ing also the treatment of the results 
and their interpretation. 

Information on shape can be ob- 
tained directly in two dimensions, and 
in three dimensions for the surfaces of 
particles by the shadow-casting tech- 
nique. Structure can be determined for 
the simpler cases by methods which 
will be shown in the examples later in 
this paper. Interior shapes and struc- 
tures when shown in the electron mi- 
croscope can be directly inferred in 
two dimensions but generally the ex- 
tension to the third dimension can only 
be made on the basis of certain simpli- 
fying assumptions. 

The interpretation of shadow-casting 
Formvar replicas has now been suffi- 
ciently studied"* that it provides a de- 
pendable method for the examination 
of the surfaces of specimens. The in- 
terpretation of pictures of replicas is, 
however, more complex. One has first 
to deduce from the micrograph the 
topography of the replica and then 
deduce from this the contours of the 
original surface. 


Auxiliary Techniques 


A technique for the treatment of 
mounted specimens was introduced by 
Williams and Wyckoff** and is called 
shadow-casting or more briefly. 
shadowing. It is now widely used. The 
technique consists of taking the speci- 


men mounted on a plastic film which 
is supported on a mesh screen and 
placing it, specimen upward in a 
vacuum chamber. (Figure 4) When 
the pressure within the chamber is less 
than one micron, a metal such as 
chromium is evaporated onto the speci- 
men obliquely from a distant filament. 
At these low pressures the metal atoms 
proceed from the filament to the speci- 
men in straight lines (since they do 
not collide with gas atoms). In the 
case of a metal such as chromium the 
metal atoms remain on the specimen 
supporting film wherever they hit. The 
layer of metal thus formed is thicker 
on those surfaces normal to the di- 
rection of approach of the metal atoms 
and thinner where the atoms arrive 
more obliquely. Moreover, shadows 
will be formed on the film, i.e. regions 
where there is no metal; the metal 
having been intercepted by the more 
elevated portions of the specimen. It 
is common to print the electron mi- 
crographs of such specimens by means 
of an intermediate photographic re- 
versal so that the shadows shall appear 
dark in the fina] prints. If the prints 
are then turned so that the shadows 
are directed downward, an appearance 
of relief is evident on viewing the 
micrographs. There is, moreover, a 
noticeable increase in contrast, if the 
specimen is not very dense, for in this 
case the metal atoms scatter the elec- 
trons much more effectively. This will 
be evident on comparing Figures 5 and 
6 which will appear with Part II. 
Finally, if the angle of arrival of the 
metal atoms at the surface of the sup- 
porting film is known, then by measur- 
ing the length of the shadows infor- 
mation can be obtained on the height 
of the specimen. It is to be noted that 


the information obtained by shadowing 
pertains only to the surface that was 
shadowed. 

Another method which has been 
used to increase contrast in electron 
micrographs is to stain the specimen 
with a dense chemical. The intention 
in staining is to secure a specific com. 
bination with, displacement by—or 
absorption of—the dense chemical 
with certain parts of complex speci- 
mens, thereby increasing the electron 
scattering from those parts of the 
specimen, The method has been little 
used at present because of insufficient 
knowledge as to the types of stains to 
be used and because for those which 
have been employed, the effects are not 
predictable for different specimens, 

Given is only a brief outline of some 
of the more important methods in 
electron microscopy. In the study of 
any given sample, the three steps— 
specimen preparation, electron micro- 
scopy and interpretation, should be 
carried out by an experienced man. 
Moreover, in critical cases where it is 
important to be sure that artifacts are 
not obscuring the interpretation, dif- 
ferent methods of preparation should 
be used. It is to be recommended that 
wherever possible al] three of the steps 
mentioned above be carried out by the 
same man, for only in this way can a 
dependable contro] of the examination 
and analysis of the results be obtained. 
Illustrative examples will be given 
later of the use of the electron micro- 
scope in research work in the hydro- 
carbon processing industry. 





Maintenance 
An electron microscope is a sufli- 
ciently complex instrument thal 
routine testing and maintenance work 
may be regarded as a prerequisite to 
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dficient operation. The Radio Cor- 
ration of America will contract to 
provide such a service though geo- 
sraphical considerations limit what 
can be done. In addition to such de- 
wiled and periodic attention as is pro- 
vided by such a service most electron 
nicroscopists wil] expect to do minor 
maintenance work. Many competent 
nicroscopists make themselves solely 
responsible for the cleaning and align- 
ment of the microscope column relying 
on outside service for attention to the 
dectrical circuits, vacuum system and 
mechanical features. It should not be 
concluded from what is said in this 
ection that the maintenance of an 
dectron microscope presents problems 
of exceptional] difficulty. With a little 
instruction and some practice many 
electron microscopists do all their own 
maintenance. A servicing contract is 
0 be regarded, however, as a con- 
venience. 

For routine tests of resolving power, 
a suitable specimen is carbon, formed 
by collecting the smoke from burning 
camphor directly on a copper mesh. A 
thorough focal series taken at low 
angular aperture of the illumination 
should show Fresnel fringes, when the 
objective lens is too weak.’® The mini- 
mum separation between fringes pro- 
vides a convenient measure of the 
least resolvable distance.** It should be 
lss than 50°A for the RCA EMU 
microscope” when properly handled. 
The best resolving power with such an 
instrument will be conditioned by the 
degree of symmetry of the objective 
ens and will vary from instrument to 
instrument. 

The production of high resolution 
wicrographs requires the simultaneous 
stisfaction of a number of conditions. 
To discover the cause of poor resolving 
power it usually is necessary to per- 
lm a process of elimination. To 
lacilitate such a precedure the follow- 
ing representative— though by no 
means exhaustive—-list of faults is 
ziven, 

















































Image shifts. These are commonly 
(ue to dirt, and are recognizable as a 
thange of image position with inten- 
‘ly of illumination. It may also ap- 
pear as a slow movement and rapid 
ap-back at constant intensity. The 
waning of the column is considered 
below, 











Other causes may be inherent in the 
‘pecimen, supporting film, or mesh for 
which reason carbon on a heavy cop- 
pet mesh is recommended as a test 
‘pecimen. 







Image instabilities may arise from 
instabilities in the lens supply circuits. 
"Y throwing the column out of align- 





. 
* The fUaranteed resolving power is better 
Man 100 A Tr 





ment it is possible to make the image 
movements due to changes in accele- 
rating voltage, objective current, and 
projector current, occur in different 
directions and hence, trace the source 
of trouble. 

Vibration, if due to the forepump, 
can be checked by turning this pump 
off during an exposure. This can be 
done for 30 seconds without harm to 
the vacuum. 

Stray magnetic fields produce a 
shift in the final image that is inde- 
pendent of the specimen to objective 
lens distance. They may be due to 
nearby transformers, heavy duty wir- 
ing, rotating machinery, or even the 
movement of large ferromagnetic 
bodies such as elevators. A fuller de- 
scription of the precautions to be 
taken, if high resolutions are required, 
has been given by Hillier and Ram- 
berg.*® 


Internal Cleanliness Important 


The internal cleanliness of the mi- 
croscope column is important since 
dirt, on the lenses for example, will 
charge up from the electron beam and 
deflect the electrons proceeding to the 
final image. This deflection will seldom 
be completely steady. A test of the 
cleanliness of the column can be made 
by viewing the image of a heavy mesh 
at 20,000X on the final screen while 
the intensity is varied through its maxi- 
mum value. The image should shift 
through less than one-eighth inch. The 
effect of a given amount of dirt is 
greater as it is nearer to the beam, as 
the current density on it is greater, 
and approximately as the magnifi- 
cation from the dirt to the final screen 
is greater. The following regions, 
therefore, require special attention: 
the electrodes (and glass) of the elec- 
tron gun, the condenser aperture, the 
specimen cartridge, the objective lens 
surfaces, the objective diaphragm (for 
high resolution it is better not to use 
one) the intermediate viewing screen 
(too much phosphor has the same 
effect as dirt), and the projector pole- 
pieces; of these, the surfaces near the 
specimen and the objective lens are 
the most critical. 

The dirt commonly encountered may 
be fibrous, silicous, contamination*° 
deposited wherever surfaces are bom- 
barded by the electron beam, or grease 
and hydrocarbons from gaskets or 
fingerprints. The nature of the dirt and 
its situation suggests the best method 
for its removal. For critical and deli- 
cate surfaces such as those of the lenses 
polishing with a paste made from a 
suitable polishing powder is the best 
method of removing contamination. 
Toothpicks and lint-free lens tissue 
will be found invaluable in this work. 
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The lens surfaces should be polished 
very carefully until they shine. It 
must be emphasized that such surfaces 
have been machined to a high pre- 
cision and that the polishing must be 
done by rotation so that their axial 
symmetry is not destroyed. All traces 
of polishing powder should be re- 
moved with lens tissue and no dust 
should be visible when the finished 
lens is examined with a 10X eye lens. 
Less critical surfaces such as the in- 
sides of the specimen cartridge, and 
the filament shield can be cleaned with 
fine steel wool, removing the fragments 
of the steel wool with a bar magnet 
before reassembly of the parts. Con- 
tamination can be removed from 
platinum diaphragms by heating to red 
heat in a vacuum for a minute or two. 
Cleaning the interior of the column 
with organic solvents is not recom- 
mended since they will not remove 
contamination, and may indeed con- 
tribute to it when the microscope is 
again in operation. They serve chiefly 
to redistribute grease throughout the 
system. It is highly desirable that an 
electron microscope laboratory be air- 
conditioned but in any case the clean- 
ing should be organized so that critical 
surfaces are exposed to airborne dust 
for the minimum time. 


(End of Part 1. Part II will appear 


next month). 
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FIVE BASIC principles of industrial engineering were presented in the 
July, 1947, “Petroleum Refiner” and briefly outlined in their applica- 
tion to refinery maintenance. The five principles: organization, coopera- 
tion, planning, standardization, and review and improvement are con- 
sidered to be fundamental for the general improvement of any industrial 
unit regardless of type. It has been pointed out, however, that the means 
of application or tools for carrying out these principles vary considerably 
with different types of industry. In another article on the same subject 
(Petroleum Refiner, June, 1948) covering details of organizational 
analysis and procedure and an instance of successful organization, the 
important steps were emphasized which were considered primary and 
basic to the creation of successful refinery mechanical department or- 
ganization. The organization, once established with flexibility for prog- 
ress, and with each member knowing his duties, responsibilities, oppor- 
tunities, and relationship with others, is well on its way toward the 


cooperative spirit desired by all. 


The intention of this present article is to emphasize the importance of 
providing basic tools for the analysis and investigation of all plant pro- 
cedures. A “job order” system with resultant cost segregation and ac- 
cumulation is offered as a basis for improvement in plant routines. 


‘hw development of a spirit of co- 
operation within a plant will be passed 
over lightly here but by no means be- 
cause it is considered unimportant. To 
the contrary, cooperation is of utmost 
necessity for a smooth running or- 
ganization, nullifying the results of 
successful instigation of the other prin- 
ciples sould it be lacking. The brevity 
of the discussion on this subject is 
because such a study should be, and 
has been made by those who have de- 
voted their careers to the art of human 
relations. In passing however, there 
are two thoughts which are funda- 
mental in establishing cooperation 
within a group: 1) The supervisory 
and technical groups should be encom- 
passed by management so that each 
feels he is a part of management and 
understands the problems and difficul- 
ties of the others; and 2) all employes 
should be treated with respect and fair- 
ness as individuals and not as numbers 
or “hands.” Clear thinking, under- 
standing, and imagination will dictate 
the methods of attaining these funda- 
mentals. 

This discussion again will be con- 
fined to the refinery mechanical de- 
partment with details of successful 
planning programs and _ procedures 
and results obtained. Where specific 
methods and procedures are mentioned 
here, they are those used by the me- 
chanical department whose organiza- 
tion was outlined in the June article. 
This organization consisted of 500 to 
600 mechanical department employes 
in a typical and relatively new refin- 
ery. This company’s planning program 
was of such effectiveness that it was 
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indeed rare that any installation or 
major revamping or maintenance job 
was started without an estimated cost, 
drawings or sketches, a schedule, and 
materials available. It is inevitable that 
work so planned will be more eco- 
nomical, less troublesome in operation, 
and more efficiently laid out than 
those projects set upon with little or 
incomplete planning. 

In this subject plant, important, 
emergency, and minor maintenance 
work is done by order of the operators. 
Advisable and desirable maintenance 
or changes of a larger nature require 
study and approval by the unit oper- 
ating supervisor. Within certain cost 
limits, revamping and major mainte- 
nance requires the approval of local 
management while those above the set 





oe ree 
REFINERY 


limit are submitted to the home office 
for approval. 


Budget Aid in Planning 


In an annual maintenance budget 
revised at six-month intervals, all 
known projects requiring home office 
approval are roughly estimated and 
submitted. This gives management two 
things: 1) a reasonable estimate of 
the amount of money to assign to 
plant maintenance; and 2) an oppor. 
tunity to fit the plant planning into 
the overall company picture, thus pos- 
sibly eliminating some projects as un- 
necessary because of other plans. With 
the approved budget in hand, the 
operating supervisor, with the aid of 
technologists, submits his ideas in de- 
tail to the engineers who make detailed 
estimates, : cost summaries and eco- 
nomic studies for submittal to the 
home office. If approval is obtained, 
the drafting division makes drawings 
as required, listing the materials for 
issue by the stores department. This 
department sets aside al] material on 
hand for the job and procures the re 
mainder from outside. In the mean- 
time the operating department repre 
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FIGURE 1 
Job order provides the original work request, authorization for material procurement, labor sched: 
uling, cost accumulation, and the basis for economic study and review. Above form is provid 
one firm in quadricolored pads for those authorized to issue such orders. 
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entative has approved the drawings 
und issued an order to the mainte- 
nance division specifying when the 
work may be started. The stores de- 
partment keeps the maintenance divi- 
ion informed on the progress of 
material procurement, When all is in 
readiness, the zone mechanical super- 
visor schedules the work to begin and 
follows it through to completion. 

In a like manner, the capital expen- 
jiture budget is prepared, approved, 
and followed through, although in this 
ludget it is necessary to indicate as 
nearly as possible the work which can 
be handled by the plant forces. This 
permits the home office to anticipate 
and plan for outside contracts on de- 
sirable projects. It is easy to see, that 
without these two carefully estimated 
budgets plus a sound estimate of 
loutine maintenance, how a plant can 
become confused, jumping from one 
project to another, leaving some in- 
complete because of the press of more 
important work, and in general han- 
dling the job in a manner which 
would put a contractor in the hands 
of hankruptey in short order. 


Job Order Is Basis of Planning 


The foundation of all work planning 
this particular plant is the job order 
ystem which provides the original 
work request, authorization for ma- 
rial procurement, labor scheduling, 
cost accumulation, and the basis for 
economic study and review. The job or- 
der shown in Figure 1 is printed in 
quadricolored pads and distributed to 
‘ll persons authorized to issue these 
orders, In some plants, all orders are 
handled by telephone and a central 
clerk; however, there is believed to 
e some merit in requesting the orig- 
nator to describe his own job. One 
‘ompany has provided an 814,x 1] 
job order form with crosshatched 
‘pace for illustrating sketches. 

The subject company’s job order 


system operates in the following man- 
ner: 

1. The operating foreman writes a 
job order in quadruplicate giving a 
complete description of work to be 
done. 

a) One copy is filed at the unit 

office. 

2. Three copies are sent to the field 
clerk at the mechanical office. 

a) The copies are numbered : and 
one is filed in a permanent 
numerical file and one is filed 
in an “open” file by units. 

b) The third copy is given to the 
zone supervisor. 

3. The zone supervisor reviews the 
job if necessary and checks the vari- 
ous crafts required. 

a) As the master mechanic’s repre- 
sentative, he approves the jobs 
which are considered routine or 
duly authorized, and questions 
only those which may require 
further checking, drawings or 
sketches, and engineering layout. 
For those orders requiring other 
than stock materials, he issues 
material requisitions against the 
job number. 

The material clerk informs the 
zone supervisor when materials 
are received. 

4. When all materials are on hand 
and operating department approvals 
obtained, the job is scheduled for com- 
mencement, 

a) The scheduling procedure will 
be discussed further in this ar- 
ticle. 

5. The field clerk issues two copies 
of each planned job order to the craft 
foreman, 

6. The field foreman and lead men 
receive a copy of their orders for the 
day. 

a) The craftsmen’s time, names, 

clock numbers and rates are re- 
corded on each job order slip 
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and returned to the field clerk 
at the end of each day. 

7. The clerks complete the time and 
cost extensions and send to the ac- 
counting department. 

a) Tabulating cards are punched 

with all pertinent information. 

b) Tabulating cards are also 

punched for all material] tickets 
charged against each order. 

8. The zone supervisor returns his 
copy of the order when certain of 
completion. 

9. The clerk then closes the job by 
sending in a final cost accumulation. 

10. This information is available in 
almost any form at any time for use 
as found beneficial. 

a) Regular monthly 

widely distributed. 

The above procedure is but a stage 
in the development of a job order 
system and obviously subject to num- 
erous improvements, In another devel- 
oping a job order system, tabulating 
cards are used as job tickets by the 
craftsmen and materia] tickets in the 
storehouse and no doubt will work 
out satisfactorily. 


reports are 


Daily Scheduling 


Casually mentioned in Item 4, 
above, is the scheduling of the jobs 
from day to day, which in itself is an 
art of coordination, skill, knowledge 
and considerable experience, At the 
plant under discussion, the actual 
scheduling of a day’s work for 400 to 
500 ren and automotive equipment 
consumes a mere half hour before 
lunch of the previous day, During the 
morning, the five zone supervisors 
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and one construction supervisor re- 
view and check the progress of work 
and anticipated work in their areas. 
They each prepare a proposed plan- 
ning sheet for the following day’s 
work just prior to the meeting held at 
11:30 a.m. The form used is similar 
to Figure 2, and obviously the zone 
supervisor must possess sufficient 
knowledge and skill to determine the 
number of men required of each craft 
and the approximate time it takes to 
do a job. Experience is an excellent 
teacher of this skill. 


The field clerk conducts the plan- 
ning meeting attended by the zone 
supervisors, the craft foremen and 
master mechanic, to settle disputed 
priorities. The clerk, who has deter- 
mined the number of mechanics ex- 
pected to be on hand the following 
day, calls upon each zone supervisor 
to list his requirements by crafts. Dis- 
crepancies between a desired number 
and those available are eliminated by 
deferring the jobs considered the least 


DAILY WORK ASSIGNMENT 


FIGURE 2 


Daily planning sheet as shown above, is prepared by zone supervisors and a construction supervisor just prior to their daily 11:30 a.m. meeting. This 
shows in detail plans for tomorrow's work. 


important. This is done for each craft 
and recorded on master sheets like the 
one shown in Figure 3. Any questions 
or suggestions are discussed and the 
meeting adjourned—a matter of one 
half an hour. The amazing and paying 
part of this procedure is disclosed on 
the following day. With few excep- 
tions, the scheduled work is followed 
closely, 


Handling Emergency Work 


The few exceptions are present in 
this plant as they are bound to be in 
any plant, since regardless of the ap- 
proach to perfection of any system, 
the operation of men and machinery is 
not 100 percent predictable. Any plan- 
ning system overlooking this phase of 
the program is headed for ineffective- 
ness. The subject plant approached 
this problem of emergency work from 
many angles. First, the procedure of 
operating the units to failure was 
abandoned, since it was found much 
more economical to “turn-arcund” a 


DATE 








MACHINE SHOP 


Field - Machinists _. 


Shop = Machini 





Available: 
2nd Mach. 


2nd Mach 





Helpers 


OS ae 








Hours 


FIGURE 3 


Requirements by crafts are shown on the above form as against the number of mechanics expected 
to be on hand the following day. This enables the supervisors to get a quick picture and permit 
deferment of jobs considered the least important. 
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unit on a routine schedule. Most re- 
finers have similarly found this to be 
true. Second, considerable money is 
invested in personnel for inspection, 
complete records, analysis and reports, 
and thorough inspection of all critical 
equipment, piping and machinery. And 
third, a competitive spirit for the re- 
duction of emergency work is preva- 
lent, Other refiners have gone further 
yet with the instigation of extensive 
preventive maintenance measures. 
At any time prior to the daily plan- 
ning meeting, important orders are ac- 
cepted for action on the following day, 
if feasible. If work is found to be 
necessary that cannot be planned, the 
order is prominently marked with a 
red “E” and expedited by the zone 
supervisor. He requests the craft fore- 
men to transfer men from the least 
important jobs to the emergency work, 
and the delayed jobs are rescheduled 
as soon as possible. The “E” order is 
subsequently handled as a planned job 
and eventually appears in the monthly 
cost report — again plainly marked 
with an “E.” The various unit super- 
visors are held accountable for these 
“E” orders and should they become 
extensive, explanations are undoubt- 
edly in order. The attempt by the 
supervisors to keep the “E” orders to 
a minimum is marked in many ways. 
some going so far as trying to get the 
field clerk to slip them in unmarked. 
This rivalry, of course, leads to more 
efficient thinking and planning by the 
operators and tends to cause more con- 
structive thought in the operating de- 
partment about maintenance problems. 


Turn-Arounds and Shutdowns 


Turn-arounds and shutdowns are 
scheduled in a similar manner to any 
other group of jobs. In so far as pos 
sible, all work on a unit is listed an 
followed through with unanticipated 
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york being handled as it is discovered. 
Anticipated equipment’ and line re- 
placements are prepared well in ad- 
vance of the shut-down and job orders 
gre Written to cover all the major 
items of the turn-around. Unless un- 
ysual conditions are discovered, down 
ime is kept to a minimum, 

Work in progress is actively super- 
vised by working lead men of each 
waft, and by field foremen. The zone 
sipervisors also watch the job prog- 
rss from the standpoint of proper 
installation and for the purpose of 
planning the next day’s work. Another 
plant has instigated the procedure of 
getting up a certain craft field fore- 
nan as a “job supervisor” on any job 
requiring careful coordination between 
the crafts. There are of course other 
job supervision systems, some more 
and some less effective. 


Record Analysis in Planning 
Study and analysis of sound main- 
tenance records will result in a volume 
of valuable information for use in 
many ways. One refiner plotted ex- 
pected routine maintenance man hours 
by weeks along with a curve of man 
tours on the payroll to give a man- 


hour difference available for construc- 
tion or desirable changes. This was 
prepared monthly, for three months 
in advance. Much can be learned from 
a composite picture of maintenance 
backlog and maintenance payroll. Is 
the plant overmanned, undermanned, 
in proper craft balance, or inefficiently 
supervised ? Only reliable maintenance 
records can provide a basis for com- 
petent study. 

The plant under study, in addition 
to accumulating and widely distribut- 
ing maintenance labor and material 
costs by jobs, maintains record cards 
on all pumping, driving, heat ex- 
change, and pressure vessel equipment. 
Other plants have gone further to in- 
clude tanks, instruments, and even 
control valves. A sample record card 
for pumping equipment is shown in 
Figure 4. It may be noted that this 
card is marked at the top for a 52- 
week tickler file system for use with 
any type of preventive maintenance 
program desired. This plant also tabu- 
lates costs weekly against all construc- 
tion jobs primarily to keep manage- 
ment informed on the progress, and 
any expected overruns. This also gives 
the estimators current information on 


costs and builds their experience for 
further estimating. 

It has been the intention of this dis- 
cussion. to emphasize. the importance 
of providing the basic tools for the 
analysis and investigation of all plant 
procedures. The job order system and 
resultant cost segregation and accumu- 
lation forms the basis for most im- 
provement. As shown above in a typi- 
cal refinery, the job order system is 
the foundation of a planning program 
which unquestionably results in econ- 
omies never attained by those plants 
lacking similar planning. 


Improvements Into Dollars 


In the review and improvement of 
maintenance practices, the engineer 
must transform suggested improve- 
ments into dollars and cents, then 
compare with present costs to con- 
vince top management of betterment. 
If present costs are unavailable, the 
engineers and management are both 
dealing with vague and meaningless 
guesses. Planning should be as much 
a part of manufacturing as it is of 
production, transportation, marketing, 
research, and financing. 
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Pumps 


FIGURE 4 


Equipment No. 


Sample Record Card for Pumping Equipment. (Note markings across top for a 52-week tickler file system, 
particularly effective in any type of preventive maintenance system which may be in operation.) 
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A GOOD example of applied ana- 
lytical chemistry may be had in the 
study of corrosion problems. The prin- 
ciples illustrated in this example are 
equally applicable to other trouble- 
shooting jobs in which the analytical 
chemist may be consulted. 


In the study of refinery corrosion 
problems, it is always necessary to 
obtain different sorts of analytical 
chemical information. Corrosion prod- 
ucts from the scene of a failure must 
be subjected to analysis; plant streams 
involved are tested for suspect mate- 
rial; laboratory scale duplication of 
corrosive conditions is established for 
further study. Although this informa- 
tion is of extremely varied character, 
requiring skill and judgment for tests 
to be made and type of laboratory du- 
plication to be set up, to obtain it does 
not require any more background of 
ability and understanding on the part 
of the analytical chemist than he would 
need for other types of problems. 

' Since corrosion occurrence is an in- 
herent part of refinery operation it is 
self evident that the analytical chem- 
ist must become familiar enough with 
plant operation to produce and inter- 
pret reliable corrosion information. 
He must be given the opportunity to 
infuse himself with a thorough knowl- 
edge of plant operations, plant inspec- 
tions, and something of chemical engi- 
neering techniques. Strict confinement 
to the laboratory, as is most often his 
case, and emphasis on analytical work 


detailed soley in standardized analyti- 
cal procedures, will not permit the 
chemist to become familiar with the 
broad and particular aspects of refin- 
ery and gasoline plant operations and 
problems. 


“Proper Balance and Place” 


A very successful approach to such 
refinery problems is obtained when 
analytical chemistry is given proper 
balance and place in “trouble shvot- 
ing” investigations. This is almost en- 
tirely due to a broadened conception 
of the function of the analytical chem- 
ist in a refinery. 

Under this conception the chemist. 
while assigned a certain amount of 
routine analysis, has been given more 
important responsibilities. Besides rou- 
tine work, the chemist also is assigned 
a particular sphere of refinery opera- 
tions as his special responsibility when 
analytical and other chemical operat- 
ing problems arise during the refinery 
operations, Separate assignments are 
water treating, boiler plant, chemical 
treating, and refinery corrosion. 

The chemist is encouraged to under- 
stand various operating units such as 
thermal cracking, thermofor catalytic 
cracking, alkylation, and polymeriza- 
tion. He is expected to familiarize 
himself thoroughly with these opera- 
tions and units and to hold himself 
ready and available should problems 
arise in their operation that might re- 
quire chemical investigation and inter- 








finery technical groups. 





THE ANALYTICAL chemist has much to offer refinery management, 
engineers, and other users of chemical information in the operating phase 
of refining and natural gasoline manufacture. It is unfortunate but true 
that the analytical chemist’s capabilities and potentialities often are not 
recognized by others “outside” his field when his work bears on the 
solution of plant problems. The chemist is usually connected with merely 
the analytical chemistry portion of the plant problem at hand, and 
hence is in no position to bring his knowledge to bear on factors which 
may otherwise escape consideration. Due to non-specialized training on 
the part of others, the analysis called for may not be sufficiently all- 
inclusive, and the analyst actually may be hindered in his work, albeit 
unintentionally. It is certain that acquaintance with the analytical 
chemist and his work will do much to further maximum use of chemical 
information and increase the overall efficiency and productivity of re- 
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pretation in their analysis. He is to 
become acquainted with the engineer 
responsible for operations and units 
concerned and learn something of en. 
gineering and operating requirements, 
He is free in exchange with chemical 
information of aid to the engineer, 
Both engineer and chemist together 
are responsible to management for 
solving problems essential to continu. 
ing successful operations. 

The advantages of freedom of move. 
ment oustide the laboratory and knowl. 
edge of plant operation are enormous 
to the chemist when a problem is en. 
countered. He is informed of the trou. 
ble immediately and very soon after 
is personally on the scene. He has the 
opportunity to talk with operators and 
learn of unusual conditions before 
failure. He is certain to obtain any 
samples for analysis by his own hand 
and often, if peculiarities are noted, 
taking three or four for separate anal- 
ysis. 























Cultivate Friendships 






From the knowledge of products 
processed, impurities likely to be pres- 
ent, and metals of equipment involved. 
the chemist can economically later on 
limit his methods and scope of anal- 
ysis, It is especially advisable to culti- 
vate the friendship of operators and 
helpers, who may divulge practices not 
ordinarily connected with unit opera- 
tion. Temperatures may have fluctu- 
ated, raw water may have been cut 
into treated and forgotten, unit upset 
may have occurred and not be regis- 
tered by instruments. After question- 
ing all around, with the engineer, 
operator, and helpers, the chemist may 
have some clue as to the cause of 
trouble. The analysis then is made, 
and pointed in the direction indicated 
by deductions. The clues will ordi- 
narily be substantiated; and_ results 
often may call for more analysis of 
feed streams and draw-off streams for 
final proof of the presence and qua 
tity of suspect material. Complete ir 
formation is essential, for it is the onl) 
basis for intelligent attack on place 
and type of control. 

After the analysis has been obtained. 
it is important to go over the tentative 
findings with the engineer in charge 
of whatever operation was under I 
vestigation, His opinions will be valt: 
able in assessing the significance a” 
value of whatever chemical recoil 
mendation the chemist may have 
mind. The engineer may suggest whl 
further data might be necessary {0! 
engineering calculation based upon the 
report. 

Too often satisfactory work is * 


complished in the laboratory, but is 
® CONTINUED ON PAGE ® 
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EAM DEMAND 


irect Acting eciprocaling PB umps 


SAM F. MONTROY and GEORGE P. TROTTER 
Gulf Oil Corporation Refinery, Port Arthur, Texas 


BECAUSE DIRECT acting reciprocating steam pumps are widely used in process plants it is 
often desired to calculate their operating efficiency and steam consumption. Several methods 
for approximating these figures have been used by many engineers with varying satisfaction. 
Answers have generally been either inaccurate, or tedious in calculation. A procedure has been 
developed for calculating these data for pumps in service. A study was made on the basis of 
available reference material and the present system is the result. Earlier methods ir. many cases 
gave base rates of pump steam consumption which exceeded the actual rates. It is believed that 
the discrepancies resulted from calculations based on boiler pressure instead of actual pressure 
at the pump steam chest. To avoid the errors inherent in the commonly used empirical methods, 
this present procedure has been worked up from basic reciprocating pump theory. 





DEFINITIONS 


A 

DIRECT acting steam pump is a pump without connecting rods, crank- 
shaft, or fly wheel where the steam pistons and liquid pistons or plungers are 
directly connected by piston rods or by side rods. 


Unless otherwise stated, the symbols shown below as used in this 


memorandum are defined as follows: 


P; = Steam cylinder pressure in psia. (terminal pressure) 

P, = Differential pressure—steam end psi. 

P, = Differential pressure—liquid end psi. 

P, = Exhaust pressure—steam end psia. 

V: = Volume of steam in cubic feet per pound at P:. 

V» = Volume of steam in cubic feet per pound at Pp». 

A = Total end areas of one piston on liquid end in square inches. 

A. = One end area of one piston on steam end in square inches. 

N = Rpm. (actual). 

N. = Theoretical rpm. 

L. = Total actual length of strokes of all pistons in inches (measured). 

L. = Total designed or theoretical length of strokes of all pistons in inches. 
L. = Total equivalent length of strokes of all pistons on steam end in inches. 
D, = Diameter of steam cylinder in inches. 

D; = Diameter of liquid cylinder in inches. 
En = Mechanical efficiency (includes slip) 

E, = Volumetric efficiency. 

E. = Steam efficiency. 

S: = Actual pounds steam demand per hour. 

S: = Pounds steam required to pump same quantity as S; above, if operation 

was at design conditions. 


C = 0.06944 (A conversion factor obtained 
60 min./hr. X 2 strokes/rpm 
1728 cu. in./cu. ft. 
S: = Pounds steam required to pump the metered quantity if pump were 
operated at design stroke with normal losses and slip. 


from 
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‘Te actual procedure finally worked 
out for the estimation of steam con- 
sumption by direct acting steam pumps 
is fairly straight forward. A nomo- 
graph has been developed to simplify 
the work of calculation and it is be- 
lieved that the method will be found 
quite practical for general application 
to process plant pumping problems. 


Estimating Steam Demand 


1) Pumping rate (from plunger dis- 
placement) 
AX Lax N 
Bbls./hr. Axes 
This quantity is the amount that would 
be pumped providing there were no 
slip. It is the actual displacement of 
the liquid end. 
2) Differential pressure steam end: 
ae D* x P; 
D1 xX Em 
3) Steam cylinder pressure in p.s.i.a. 
(Terminal Pressure) 
P.=Pi1+ Po 


4) Total equivalent strokes for all 
pistons on steam end in inches: 


Ve 
L=—Le— Lec — dee ion 
t ( ( )X V, ) 


P; 


Often, a reciprocating pump is not 
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operated at the design length of stroke. 
When this condition occurs, an excess 
quantity of steam is required in the 
seam cylinder when the pump has 
completed exhaust to bring the ex- 
haust pressure in the cylinder up to 
operating pressure. This condition is 
egused by the shortened stroke, which 
results ina space L, — L, to which high 
pressure steam must be added to bring 
the pressure up to terminal pressure 
before the power stroke can begin. 
The equivalent space to which steam 
must be added, however, is propor- 
tional to the ratio of the volume of 
the steam at P, and the volume of the 
steam at P,. 
5) Volumetric efficiency: 


_ Quantity pumped bbls./hr. 


for S, and S, when all factors in the 
formula are known. For the example 
shown on nomograph: A, = 40 sq. in., 
L, = 50 in., Vi = 5.7 cu. ft./lb., 
N, = 30 rpm, E, == 60%. The steam 
demand of 1240 lbs./hr., was obtained 
as follows: 

Step 1: Place a straight edge on the 
graph so that it intersects the area 
scale at 40 and the stroke scale at 
50, respectively. The intersection of 
straight edge with reference line 1 is 
first pivot point. 

Step 2: Place the straight edge so 
that it intersects reference line 1 at 
the first pivot point and the .volume 
scale at 5.7, respectively. The intersec- 
tion of straight edge with stroke scale 
is second pivot point. 

Step 3: Place the 


(measured) 





X 100% 


Slip = 100— E, 


6) Actual pounds steam demand per 
hour: (Look up total heat in steam at 
line pressure and use this value with 
actual cylinder pressure, i.e. P;. to get 
actual volume 1 pound of steam will 
occupy according to the steam tables. 
ie, V,.) 

As X Le KX N & 0.06944 

V.X Ee 

7) Theoretical rpm: (No slip or 
short stroke ) , 

Measured bbls./hr. X 161.7 
AXL. 

8) Base rate for theoretical operat- 
ing conditions: (Use E, at design 
stroke. ) 


S — 


1 


N. = 


A. x Lue x Ne a 0.06944 
Vi XE. 
9) Steam demand for pump operat- 
ing at design stroke with slip. 


S.= 


S: 

E. 

10) Steam loss caused by slip: 
= Ss — S: (Ibs./hr.) 


S 


Loss - 


ll) Steam loss caused by short 
stroke: 

Loss = S, — S, (Ibs./hr.) 
12) Steam loss caused by short 


troke and slip: 
S;: — S: (Ibs./hr.) 


13) It should be borne in mind that 
the steam demand calculated from the 
above formulae actually allows for 
normal slip. This slip is included in 
the mechanical efficiency and increases 
the differential pressure P,, above the 
actual, which in turn reduces the vol- 
ume and increases the steam demand. 


Loss — 


Nomograph 


A nomograph was developed to solve 


Plunger displacement bbls./hr. 


straight edge so that it 
intersects the stroke scale 
at second pivot point and the rpm 
scale at 30 respectively. Intersection 
of straight edge with steam demand 
scale is third pivot point. 

Step 4: Place the straight edge so 
that it intersects the steam demand 
scale at the third pivot point and the 
steam efficiency scale at the fixed con- 
stant point (C) of 0.06944 respec- 
tively. This constant is not related to 
the steam efficiency scale. but is placed 
there for convenience only to reduce 
size of nomograph. The intersection 
of straight edge with reference line 2 
is fourth pivot point. 

Step 5: Place the straight edge so 
that it intersects the reference line 2 
at the fourth pivot point and the steam 
efficiency scale at 60, respectively. The 
intersection of straight edge with steam 
demand is answer in pounds per hour. 

On attached will be 
noted a scale of conversion factors. 
This scale is used to keep readings 


nomograph 


Efficiencies of Simplex Cylinder 
Reciprocating Steam Pumps 


(Taken from Gulf Oil Corporation 
‘Standard P-1007) 


Steam Eff. 








Stroke | Mech. Eff. 

4 | 55.0 37.5 

5 60.0 38.75 

fi 65.0 40.0 

7 67.5 41.25 

8 70.0 42.5 

9 72.0 43.75 
10 74.0 45.0 
11 75.75 46.25 
12 77.5 47.5 
13 | 78.3 48.3 
14 | 79.2 49.2 
15 | = $0.0 50.0 
16 80.8 50.8 
17 | oe 51.7 
18 | 82.5 52.5 
19 | . 82.9 52.9 
20 83.3 53.3 
21.. 83.8 53.8 
22. | 84.2 54.2 
23... | 84.6 54.6 
4... | 85.0 55.0 

| 
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from extending beyond the nomograph 
scale and to obtain greater accuracy. 
For example, if in Step 5 the answer. 
(steam demand in pounds per hour) 
falls on top portion of scale at some 
value above 4000 pounds per hour, it 
is difficult to obtain an accurate an- 
swer; or if the answer exceeds 10,000 
pounds per hour it falls off the scale. 
For example, assume the following 
conditions: A, = 40 sq. in., L; = 50 
in., V; = 3.0 cu. ft./Ib., N, == 80 rpm, 
E, = 30 percent. 

Step 1: Place a straight edge on the 
graph so that it intersects the area 
scale at 40 and the stroke scale at 
50, respectively. The intersection of 
straight edge with reference line | is 
first pivot point. 

Step 2: Place the straight edge so 
that it intersects reference line 1 at 
first pivot point and the volume scale 
at 3.0 respectively. The intersection of 
straight edge with stroke scale is sec- 
ond pivot point. 

Step 3: Place the straight edge so 
that it intersects the stroke scale at sec- 
ond pivot point and rpm scale at 80, 
respectively. Intersection of straight 
edge with steam demand scale is third 
pivot point. 

Step 4: Place the straight edge so 
that it intersects the steam demand 
scale at third pivot point and the steam 
efficiency scale at fixed constant point 
of 0.06944, respectively. Intersection 
of straight edge with reference line 2 
is fourth pivot point. 

Step 5: Place the straight edge so 
that it intersects reference line 2 at 
fourth pivot point and steam efficiency 
scale at 30, respectively. Intersection 
of straight edge with steam demand 
scale is answer; however, the steam 
demand is greater than 10,000 Ibs./hr. 
and falls off chart. To obtain a read- 
ing on the graph, the conversion fac- 
tor scale must be used as follows: In 
Step 5, the straight edge is placed so 
that it intersects reference line 2 at 
fourth pivot point and conversion fac- 
tor scale at E, multiplied by. 10, which 
in the example above would equal to 
300 (E, == 30 * 10 = 300). Intersec- 
tion of straight edge with steam demand 
scale is a factor (1275), on lower por- 
tion of graph, which, when multiplied 
by 10, gives answer of 12,750 |bs./hr. 


REFERENCES 


°Gulf Oil Corporation Standard P 1007. 

2Marks Handbook, Fourth Edition, 1941. 

%Steam Power Plant Auxiliaries and Acces- 
sories, Croft, First Edition, 1922. 

4Steam Power Plant Engineering, Gerhardt, 
Fifth Edition, 1917. 
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Rust or corrosion of metals is a 
familiar phenomenon, especially in 
iron and steel. Metals will corrode and 
rust when exposed to the atmosphere, 
either through the action of moist air, 
corrosive gases such as hydrogen sul- 
phide, chlorine, and sulphur dioxide, 
etc., or by coming in contact with salt 
solutions. 

Rust causes a tremendous loss an- 
nually. This loss can be greatly re- 
duced by use of suitable rust preven- 
tives. Paints form an ideal protective 
film, but cannot be applied to highly 
polished or friction surfaces or to 
parts to be assembled. Petroleum rust 
preventives, then, find their principal 
application in those cases where fin- 
ished metal surfaces must be temporar- 
ily protected until final assembly into 
a finished mechanism will make fur- 
ther* protection unnecessary, and in 
those cases where the finished surfaces 
are employed in outdoor or other ex- 
posed services so that continued pro- 
tection is required. In this last case, 
the periodic renewal of the protective 
film is, of course, mandatory if satis- 
factory protection is to be achieved. 


Ideal Rust Preventives 

Research has shown that some rust 
preventives peel off during hot weath- 
er, others crack during cold weather, 
and still others run off without leaving 
the slightest trace of a covering or 
protective film. The ideal rust preven- 
tive should have the following cardi- 
nal points: 

1) They, must give perfect protec- 
tion under certain specific conditions. 
2) They must be easily applied. 

3) They must not foam, separate or 
curdle. 

4) They must not gum or dry. 

5) They must not drip or run off in 
storage. 

6) They must not be injurious to 
workers, ; 

7) They must be readily removable. 
when necessary. 

8) They may be used as a lubricant. 


Kinds of Rust Preventives 


Rust preventives now on the market 
not only prevent corrosion from exter- 
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nal sources and from moisture held in 
the pores of the metal by hydroscopic 
action cf the salts used in quenching 
operations, but to some extent will 
also prevent eiectro-chemical corro- 
sion. Compounds that show a perfect 
and uniform protective film when first 
applied, may break down due to their 
surface tension or tendency to draw 
together into infinitesimal globules, 
leaving some small areas of the metal 
unprotected. 


Nature of Rust Preventives or 
Slushing Compounds 


Nearly all petroleum rust preven- 
tives (temporary coatings) can be re- 
moved fairly easily from the finished 
surfaces. They range from light slush- 
ing oils to the heavy grease-like com- 
pounds. Materials stored indoors and 
exposed only to the moisture of the 
atmosphere may be protected with a 
light film of light grade slushing oil, 
either by spraying or dipping. Mate- 
rials of large size which cannot be 
protected from dust and dirt require 
a heavier grade of oil or a grease-like 
rust preventive compound which is 
usually not easily removed by ordi- 
nary handling or storage. 

For outdoor storage, where the ma- 
terial is exposed to the weather, salt 
solutions, chemical fumes, etc., it is 
best to use the heaviest type rust pre- 
ventive, one that will form a protec- 
tive film and will not drain off for a 
long period of time. The heavier types 
of compounds are applied according 
to their consistency and may require 
heating, while the lighter grades can 
be sprayed. brushed or swabbed on. 


Tests 


Research has shown that ordinary 
films or petroleum oils will allow mois- 
ture and air to penetrate to the metal 
surfaces. To overcome this serious de- 
fect special compounds have been de- 
veloped to meet the requirements of 
a variety of applications, and suitable 
specifications and test procedures have 
been worked out, so that reasonably 
satisfactory selection of rust preven- 
tives can be made. Government specifi- 
















































































ABLE NOW FOR PRACTICAL - 
APPLICATION, CONDITION C ( 
AND LENGTH OF SERVICE = 
BEING THE BIG FACTORS 7 
poli 
are 
with 
cations for rust preventives cover some pac 
12 different groups, both oils and com- for 
pounds. Some of the important meth §"° 
ods used for evaluating such materials te. 
include tests under accelerated heat §"* 
and humidity conditions (humidity ame 
cabinet tests), outdoor climatic tests wih 
(exposure to sun and rain), ultra-vio- ads 
let ray tests (accelerated sunlight) 
water resistance tests, and salt solu- 
tion and spray tests. Only the adhesion D 
and protection tests of the heavier § **' 
grades will be discussed in this paper. [§ “5 
The United States Navy specifies “ 
for the adhesion and protection tests 
of Grade A (heavy) rust preventive, vt 
four mechanically polished steel plates J" 
4 inches by 6 inches by 1% inch which wn. 
are thoroughly cleaned with benzol res 
before application of the preventive. DT 
The material to be tested is melted and me 
heated to 158° F. and an excess slushed jt 
over the plates. ‘a 
One plate is kept in a vertical po- dippe 
sition in the laboratory for 24 hours, & pera, 
and then placed in an outdoor rack & peri 
exposed to the weather. The plate is & (,4;, 
inclined at an angle of 45° to the ver I 3/4 
tical, facing south, and is then sprayed expos 
lightly with a 3 percent salt solution & » »), 
and left exposed to the weather for & i, , 
not less than 5 nor more than 60 days. I The 
The other three plates are hung in J fore ; 
a vertical position in an oven and  nillic 
maintained at a temperature of 45 to & hours 
50° C. (113° to 122° F.) for at least I then 
48 hours. After cooling to room tem & weigh 
perature, one plate is placed in the & origin 
rack described above. Another treated J The t} 
plate is placed in a horizontal position & 100 p 
and lightly sprayed with a 3 perce! J seven 
salt solution once every day for a pe & ‘ ult 
riod of 5 days. The fourth plate 8 J day 
placed under an intermittent shower & plate | 
for 3 to 4 minutes, then no water for J percer 
about the same length of time. The w® J then j 
ter is run through a metal trough, the I five h 
bottom of which has three or foul & midity 
parallel rows of small holes, 1/16 inch  ultra.y 
in diameter. The water should fall hi “he 
Is Lh 


about: 2 feet from the trough to the 
plate. This test should be continued 
for not less than 5 hours, the plate 
being held in a position about 60° 
the vertical. The plate is now pla 
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in a horizontal position and allowed 
io remain with any adhering water 
for at least 24 hours. No rust shall be 
in evidence on any of the four plates. 

The Grade B (medium) and Grade 
¢ (light) rust preventives are tested 
ss for Grade A (heavy), but the tem- 

rature of the rust preventive mate- 
rial is only 100° F. when poured on 
the plates, and in addition, duplicate 
polished steel rods 6 inches by 34 inch 
are coated for test purposes. The plates 
vith the medium rust preventive are 
placed in an oven at 113° to 122° F. 
for 5 hours, but the light rust preven- 
tive compound is not heated in the 
oven, The plates are allowed to stand 
ina vertical position at room temper- 
ature for 24 hours and then sprayed 
wih a 3 percent salt solution, twice 
aday for five days. 


Army Specifications 

Duplicated coated plates and rods 
are suspended in distilled water for 5 
days changing the water each day. At 
ihe end of this time there should be no 
evidence of rust on any of the plates 
orrods. The United States Army speci- 
fes for the adhesion and protection 
sts “f heavy rust preventive com- 
pound (Number 2-02C) that five 
plates of cold rolled strip _ steel 
WD1020. 2 by 3 inches shall be em- 
ployed. All edges are rounded by me- 
chanical polishing and the plates are 
cleaned with benzol. The plates are 
dipped in the heated compound, tem- 
perature not exceeding 180° F. for a 
period of time sufficient to insure a 
coating on the plate of approximately 
4 inch in thickness. One plate is 
exposed to water on a rack inclined 
atan angle of 45° to the vertical, fac- 
ing south, for a period of 30 days. 
The second plate is weighed, both be- 
lore and after coating to the nearest 
milligram, and then suspended for 4 
hours in an oven heated to 135° F., 
then cooled and reweighed. Loss in 
weight of more than 5 percent of the 
onginal coating is cause for rejection. 
The third plate is hung in an oven of 
100 percent humidity at 100° F. for 
even days. The fourth plate is exposed 
‘0 ultra-violet ray light for five hours 
a day for seven days, and the fifth 
plate is placed alternately in the 100 
percent humidity oven for 19 days, 
then in the ultra-violet ray light for 
tve hours, then back in the high hu- 
midity again, etc., for seven days. The 
ultra-violet ray light is obtained from 
én automatic carbon arc. One hour of 
this light equals six hours of sunlight. 
he coated plates are held 12 inches 
from the arc, The temperature at the 
Plate is not permitted to exceed 120° 

Any cracks which appear in the 
Protective film as a result of the con- 


ditions outlined for plates, three, four 
and five are considered cause for re- 
jection. Where cracks occur, the 
plates will show signs of rust after 
they have been cleaned with benzol or 
waste soaked in kerosine. 


Specifications 


For the protection of highly finished 
metal surfaces against corrosion for a 
period of approximately one year in 
indoor storage, the United States Army 
has developed a specification for light 
rust preventive No. 2-84B compound. 
This compound shall be homogenous, 
stable, non-corrosive, and rosin-free 
material of brushing consistency at 
60° F. It shall have a minimum nene- 
tration of 275 (unworked). There 
shall be no separation of the mineral 
oil and other components used in this 
product, or separation of solid or 
liquid matter after heating to 700-210° 
F. for one hour. For volatility and 
other requirements, see Spec. No. 
2-84B. 

For services requiring a lubricating 
preservative, the United States Army 
has developed a snecial low-pour- 
point preservative lubricating oil des- 
ignated No. 2-210-oil which has the 


following characteristics: 


Vis-ositv. Kinematic, Centistokes 


Oe DOr WH BS oe i'n 660 56 ates 12.0 
Vis-ositv. Kinematic, Centistokes 

et =n eee 300.0 
Flash Point. ° F. minimum............ 275 
Pour Potat. > TF. SR RRRs 6. n6c cccccccs -70 


FIGURE 1 


Corrosion Test- 
Humidity Cabinet 
Used in Aeronautical 
Standard Specifica- 
tion No. AN-H 31. 


Courtesy, Precision 
Scientific Co., Chicago 
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This oil shall consist of highly re- 
fined mineral lubricating oil, contain- 
ing additives necessary to fulfill the 
requirements specified. 

For the protection of highly finished 
metal surfaces against corrosion for a 
period of approximately one year in 
indoor storage, the United States 
Army has developed a specification 
for medium rust preventive No. 2-121 
compound. This product shall be a 
homogeneous, stable, non-corrosive, 
non-drying, non-poisonous, rosin-free 
material, Wide latitude in the selec- 
tion of raw materials (mineral oils, 
waxes, additives, etc.) is allowed. 
The consistency of the unworked pene- 
tration of the compound shal] not be 
less than 120 nor more than 160. It 
must be stable and uniform when heat- 
ed to 200-210° F. for one hour. 

The United States Army specifica- 
tion No. 2-122-oil covers a medium 
lubricating preservative. It consists of 
a highly refined mineral lubricating 
oil containing additives necessary to 
fulfill the requirements as shown in 


Table 1. 


Table I 

Viscosity, Saybolt Universal 
at 130° F. seconds....... 185 to less than 255 
Pour Point, ° F. maxiMumld. ..->cccececce 20 


The United States Army specifica- 
tion No. 2-126-oil is for an engine 
preservative. 


Grade 1—A light grade equivalent in viscosity 
to SAE 10. ° 
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Grade 2—A medium grade equivalent in vis- 
cosity to SAE 390. 


Additive agents, if used, shall not 
appreciably increase the tendency of 
the base oil to foam and shall remain 
uniformly distributed throughout the 
oil at all temperatures above the pour 
point up to 250° F, 

The United States Ordnance Depart- 
ment tentative specification AXS-673 
Revision 2-compound covers rust pre- 
servative of thin film properties, which 
is intended to protect metal surfaces 
against corrosion in either indoor or 
outdoor exposure and during domes- 
tic and overseas shipment. It shall be 
suitable for application by spraying 
or dipping. It can be made from a 
steam-refined cylinder stock, cutback 
with a volatile solvent. (Solvent con- 
tent, maximum 60 percent). It must 
be applied cold (without first heating) . 
For flow point, film thickness and 
low temperature adhesion, see specifi- 


cation AXS-673 (Rev. 2). 


The United States Ordnance Depart- 
ment tentative specification AXS-1347- 
compound is for a rust preservative of 
special properties which when used in 
conjunction with prescribed packaging 
methods will protect anti-friction bear- 
ings against corrosion in storage and 
shipment, The consistency of the un- 
worked penetration of the compound 
shall not be less than 200, There shall 
be no separation into layers of differ- 
ent appearance or separation when 
the material is heated to a temperature 
of 200°-210° F. for one hour. It is 
manufactured mainly from Pennsylva- 
nia petrolatum. 

The United States Ordnance Depart- 
ment tentative specification AXS-1759- 
compound covers a rust preservative 


having soft film properties. Two 

grades are described. 

Grade 1—Medium grade intended primarily 
for the preservation of critical sur- 


faces in long term indoor storage. 
-Light grade intended primarily in 
conjunction with some type of car- 
rier material for use on critical 
phosphated and parkerized surfaces 
in long term storage. 


Grade 2 


The mineral solvent used in the 
manufacture of the soft film rust pre- 
ventive compound shall be non-toxic 
and shall conform to the distillation 
requirements of federal specification 


P-S-661. 


Grade l Grade 2 
Flash point, ° F. minimum.... 100 100 
Flow point, ° F. minimum.... 140 130 
Film thicknes, in. maximum 0.002 0.0008 


For other detailed requirements see 
Table 1 in specification AXS-1759. 


Analysis of each case will determine 
which grade to use, such as length of 
time in storage, climatic conditions of 
storage, distance to be shipped, kind 
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of wrapping, etc. Oil-proof paper or 
plastic sheeting should be used when- 
ever petroleum rust preventives are 
used to wrap small items, such as ball 
and roller bearings, crankshafts, valves 
and so forth. Some of the early rust 
preventives which are still in use, 
were made mostly from Pennsylvania 
petrolatum as the main ingredient. 

The light oils used commercially 
have a viscosity of from 85 to 250 
SSU at 100° F. These straight mineral 
oils are used chiefly for the protection 
of sheet steel, but do not give complete 
protection as rust preventives in the 
presence of moisture. 


Protection Against Gases 


The light slushing oils, however. 
are compounded to give perfect pro- 
tection against gases usually occurring 
in certain stee] mills and have to meet 
very severe tests. Such a product can 
be manufactured from 95 percent SAE 
50 oil, 3 percent lanoline, and 2 percent 
kerosine, plus a trace of paraflow and 
corrosion inhibitor. The finished prod- 
uct has a viscosity of 86-90/210° F. 
and a pour point of +15° F. A slush- 
ing oil, suitable for electric cables 
(lead covered), can be made with 3 
percent micronized wax, 6 percent Spl. 
heavy rosin oil, 50 percent Pennsyl- 
vania petrolatum and 41 percent Mid- 


Continent oil of 200 SUS/100° F, 


The ASTM tests for rust prevention 
characteristics (ASTM Designation D- 
665-44T) can be used to check results 
of various inhibitors. Rust preventive 
oils range in viscosity from 35 SSU at 
100° F. up to the heavy grades of cyl- 
inder stocks. 

The light-bodied slushing oils are 
used to protect small arms, internal 
combustion engine parts, etc. (indoor 
and sheltered). The heavier-grease- 
like types can be used for longterm 
inside and outdoor storage of large 
parts and assembled machines, de- 
pending upon their composition. To 
obtain a slight consistency for some 
of the heavy grades (indoor storage), 
a small amount of micronized wax, 
ozokerite, etc., may be added to the 
cylinder stocks and finished with a 
small amount of paratac, Vultex or 
Latex solution or a combination of 
these components. The compound shall 
be of such a consistency that it shall 
be applicable by dipping at a temper- 
ature not above 180° F. The penetra- 
tion shall be 60-90 at 77° F. The melt- 
ing point shall be 150° F. min. 


The advantage of some of these 
“polar” compounded oils, especially 
those compounded with a_ small 
amount of degras or lanoline in the 
medium and heavy grades of rust pre- 
ventive compounds result in increased 
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ineptly reported it never receives 
tention. The chemist should gather ap 
include all relevent information ly 
can in his written report. The repor 
should be easily readable and shoy 
evidence of thought and care in jy 
composition, The laboratory repoy 
should not confine itself to details g 
the failure. The report should sery 
also to bring attention to correetiy 
measures, As many of these as possible 
should be outlined. This is to enable 
the engineer to make a choice base( 
not only on chemical, but also 
economic grounds. The most desirable 
chemical answer may often not be the 
most economical. A second or third 
chemical possibility may prove the 
only correction possible from a cos 
standpoint. 

The result of this kind of investiga 
tion and report is a well balanced 
complete chemical review of the prob: 
lem under investigation. The coordina 
tion of chemical and engineering a 
pects of the problem are in harmony 
and complete. Teamwork has been in 
troduced into the efforts of the refiner 
chemist and engineer. Facts and recom | 
mendations are furnished management 
that may be definitely translated into 
some concrete corrective measure, and 
this will result in definite improve 
ment in refinery operation. 
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(Editor's Note—In an early issue ie 
the author will present working re with 
ports by a refinery analytical chemis és 
on several corrosion problems.) 5, 
adhesion and emulsify smal] amounts er 
of moisture that may be present. Pes: 
Some fatty oils used in compound a 
ing are not as stable when used over = | 
a long period of time, and are m0 ak 
satisfactory in regard to oxidation a 
Corrosion inhibitors used in certait es 
rust preventive compounds _inclut hand 
phosphoric acid esters, arsenic-anl' ® ) 
mony, otganic compounds of chi ” 
mium, bismuth, etc. —_ 
As an interesting comment in cl & La 
ing it might also be noted that, in ad: scale 
dition to the non-drying petroleum ms & Princ 
preventives, several hard drying Pp" salts 
tective coatings are manufactured. 9 Prese 
During World War II, strippable co ples 
ings were developed. They are ba: was | 
on vinylite resin which can either lution 
power-sprayed or used as a dip, © & woul, 
form impervious coatings, These ©" & ited . 
ings can be readily peeled from tools Th 
dies or automotive parts that may ha’? lated 
to be shipped overseas. 
Augy 
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> refinery Left—Before. Scale on condenser section before cleaning with acid. 
1d recom: Right—After. Condenser section after seale had been dissolved by circulating a 12 to 15 percent solution of hydrochloric acid over section. 
nagement 
ated into 
id f e ro oolt its 
ergo TORT r . . . . 
. =" at a Gulf Coast refin- R. L. WILSON percent of available chlorine. By ex- 
ery, scale which had formed on atmos- R. L. Wilson Company, Houston perience it has been found that when 
_— pheric condenser sections was success- the acid solution is depleted to a con- 
r Ah f ’ . oi q . . 
. ully removed by dissolving the scale centration below 6 or 8 percent avail- 
- rp. ae “ 4 ri - vt = shan ° . . . . 
Aye with a dilute hydrochloric acid solu- OV€F the sections upon which the scale ghle chlorine the circulation time is 
; EB tion. had formed. Distribution over hee: materially increased and it is not prac- 
s.) Ee ee pore ce length of the sections was accomplished ica] to operate with such a dilute so- 
sections had »mpletely coated the by a perforated header at a rate of  jution. 
—_ tubes, deel eelaaian heat transfer 10 to 12 gallons a minute. Acid drip- Facilities for circulating the acid 
nt. tie ia Fig ping from the sections was recovered : lled and d hi " 
ania from the vapors passing through the ! © » lnceted ena Tepe were installed and operated at this par 
a over CONdensers. This condition resulted in cca wl ae y ye ber rcs st pa refinery without removing the 
s ; recirculated over the scale. fon f h li 
an extremely hard and mortar-like , condenser section Irom the cooling 
are nol "a ay. : As the reaction between the hydro- : : 
xidation. scale which could not be conveniently hl - acid and tices cathe tower. Occasionally during the opera- 
~ certain fe “Moved by the usual mechanical meth- 1c age tion, the circulation of the acid solu- 
clude f° of cleaning, Chipping the scale by "he Scale to a soluble salt, the percent: tion was stopped and the section 
rs ant: Md required considerable time and #8° of available aye q the pat § washed down with water. Considerable 
= labor and resulted in damaging a large lating solution was oe ae constantly scale loosened by the reaction of the 
of chro a © ©* and fresh makeup acid was added to . - : 
percent of the condenser tubes. luti e ; acid was removed by water washing. 
sili RRC te f th the solution to maintain an optimum Whan the scale had been remeee 
in clo oratory tests on samples Of th€ concentration of available chlorine. - 

+ ad. ME Scale indic: . , from the condenser sections, the sec- 
at, in a le indicated that the scale consisted iy em th Mi waghelk ile 
eum rus Principally of calcium carbonate with Measuring the Chlorine ae ee eee ene | ae 
, » Me salts of m: .* . 5 water to remove the acid. While the 
ing pr S of magnesium and sodium also To d h Spee ee ok wal af 
facture. # Present. After testing the scale sam- a AEE a pet OF ee <a i py sh th sill oe e, “ 
ble coat: ples in various cleaning solutions, it able chlorine in the solution, an accu- scale varie wit the quantity o Scale, 

ced TE Was f ‘ rately measured volume of the acid approximately eight hours of acid cir- 
re bai $ found that a 12 to 15 percent so- 7 : ‘ . ears 
sither be HE lution of ¢ ‘al hydrochloric acid solution was neutralized with a stand- culation was required to clean each 
| dip. © I would S apee2rs i yeroenrlorle acl@ — ardized solution of sodium hydroxide. condenser at this particular plant. 
ese cost I ited eHectively dissolve the depos- For convenience in field testing, the Metal inhibitors to protect the con- 
sm tools a normality of the caustic solution is densers and the equipment needed for 
nay have ¢ diluted acid solution was circu- prepared so that one cubic centimeter the cleaning operation were used in 
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lated by a small centrifugal pump 


of the solution is equivalent to one 
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the acid solution. 
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THERE DOES not exist a sufficient number of tests to evaluate petro- 
latums adequately from the viewpoint of quality. Tests measuring such 
physical qualities as melting point, consistency (or hardness), viscosity, 
or color, are well established. In order to define the quality of a petro- 
latum, however, tests for physical properties are not sufficient. For this 
purpose functional tests are more valuable. One of the important func- 
tional properties of a petrolatum is its tendency to “bleed” or “stain.” 
To evaluate this property the authors have devised the test described. 
The procedure is simple and reproducible, and has been in successful 
use for several years in the plant control of the quality of petrolatums. 


| on is defined by the U. 
S. Pharmacopoeia as a “purified mix- 
ture of semi-solid hydrocarbons, chief- 
ly of the methane series of the general 


formula C,, H,,, + 2. [It is a] yellow- 
ish to light amber or white, semi-solid 
unctuous mass; practically odorless 
and tasteless.” Gurwitsch and Moore' 


FIGURE | 


Thermostatically Controlled Oven Used in Determining Bleeding Numbers of Petrolatum 
and Similar Products. 








Bleeding endency 
of PETROLATUM 


ANTHONY KINSEL and JOSEPH PHILLIPS 
Daugherty Refinery, a Division of L. Sonneborn Sons, Inc., Petrolia, Pa. 


state that “[petrolatums]| are pasty 
mixtures of solid paraffin hydrocar. 
bons and mineral oils . . . [They] are 
obtained from paraffin wax-containing 
petroleum crude oils, and are residues 
concentrated to a certain consistency 
and correspondingly purified.” 

Both definitions are vague. How. 
ever, many products are not readily 
defined in words: such products must 
actually be defined in terms of their 
properties, and specifications are set 
up for this reason. These specifications 
serve two broad purposes: 1) They 
permit the producer to offer his cus 
tomers a standardized product. 2) They 
permit the customer to check on the 
quality of the product and to com 
pare it with that of other producers. 


New Test Needed 


Unfortunately, there does not exist 
a sufficient number of tests to evalu: 
ate petrolatums adequately from the 
viewpoint of quality. On the other 
hand, tests measuring such physical 
properties as melting point, consist: 
ency (or hardness), viscosity, color, 
ete.. are well established. But in order 
to define the quality of a petrolatum. 
tests for physical properties are nol 
sufficient. For this purpose functional 
tests are more valuable. 

One of the important functional 
properties of petrolatum is its tend 
ency to “bleed” or “stain.” To & 
emplify this property, w hen a sample 
of petrolatum in the solid state is 
sp-ead on a piece of paper it will be 
noticed that an oily stain appears 0 
the reverse side. Shortly after, an oil} 
ring surrounds the petrolatum. How: 
ever, not all petrolatums have the same 
tendency to stain. Since excessive stall: 
ing is undesirable, a test which could 
measure this property quantitativel) 
would not only be useful for mant 
facturing contro] but would help the 
user to ‘evaluate the various petrole: 
tums. 

There is no reference to such ! 
quantitative test for petrolatums 
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ihe literature. Schweyer and Howell? 
describe a method for determining the 
tain number of asphalts, but this test 
is at best a semi-quantitative one and 

s not readily applicable to petrola- 
tums and similar products. The Dutch 
Pharmacopoeia has attempted to solve 
this problem with the so-called “Crater 
test.” A hole is dug in a beaker of 
vlidified petrolatum and the amount 
of oil appearing in this hole after a 
%4-hour period is taken as a rough 
measure of the bleeding tendency of 
the sample. Again this method is only 
qualitative and it does not rate petro- 
latums in the sequence in which actual 
practice places them. 

This laboratory has, therefore, de- 
vised a simple, reproducible and quan- 
lilative test which has been used suc- 
cessfully for several years in plant 
control of the quality of our petrola- 
tums; it is designated as the “bleeding 
number test.” 


Theory 


Petrolatum can be divided into two 
general classes: Hypothetical and 
practical. We can visualize that a 
hypothetical petrolatum in the solid 
‘late is a ge] with oil in the inner 
phase and wax in the outer phase. 


This oil can be designated as “oil of.- 


gelation.” Such a petrolatum, which 
may contain as much as 25 percent 
vil, has little or no tendency to bleed 
at room temperature. However, such 
‘ hypothetical petrolatum would be 
relatively hard—too hard for actual 
use at room temperature, and it would 
therefore have little application in the 


pharmaceutical and cosmetic indus- 
res, 


The practical petrolatum is merely 
. hypothetical petrolatum having 
more oil than can be contained in the 


FIGURE 2—Drops of Petrolatum on Filter Paper to Be Placed in Oven. 
(Each drop should be about 6-8 mm. diameter.) 
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inner phase of the gel structure. This 
type of petrolatum is relatively soft 
and exhibits the property of bleeding 
at room temperature; and this tend- 
ency depends on the amount of oil 
in excess of the “oil of gelation” pres- 
ent. This excess oil no doubt occurs 
on the outer phase possibly as an ad- 
sorbed layer on the wax-oil micelles. 
However, since petrolatums of the 
same consistency (hardness) and of 
the same oil content, may show widely 
differing tendencies to bleed, it is 
quite probable that different petrola- 
tums contain different amounts of oil 
of gelation. Hence different samples of 
petrolatum used in the pharmaceutical 
and cosmetic industries having consist- 
encies between 170 and 250 (ASTM 
Designation D937-47T) will be found 


to have different bleeding numbers. 


Determination of Bleeding 


Number 


Here is the method for the determi- 
nation of bleeding number: 

Heat the sample in a beaker to 
200° F. and allow it to cool with gen- 
tle stirring until the sample is 20° F. 
above its melting point. Dip a section 
of glass tubing (4 mm. + 0.5 mm. in- 
ternal diameter, 1 mm. + 0.2 wall 
thickness) into the sample for 1 to 2 
minutes. Remove the tubing keeping 
the upper end closed with a finger so 
that approximately a l-inch column 
of the molten sample remains in the 
tubing. With the lower end of the tub- 
ing about 14 inch above the standard 
filter paper, (Whatman No. 1, 12.5 cm. 
diameter) allow 3 to 5 evenly spaced 
drops, depending on the bleeding tend- 
ency of the sample, to fall on the 
paper, When the drops solidify, place 


FIGURE 3—Prismatic Box with Frosted Glass and Millimeter Graph 
Paper Used in Reading Samples. 





the paper on a watch glass in a ther- 
mostatically controlled oven kept 
30° C. + 0.5° C. (86° F + 1°F) for 
24 hours (Figure 1). The drops should 
be circular of 6-8 mm. diameter 
(Figure 2). 


After 24 hours the excess oil will 
have formed a ring surrounding the 
drop of petrolatum. Determine the 
outer diameter of this ring and sub- 
tract the diameter of the petrolatum 
drop. The difference in millimeters 
is designated as the bleeding number. 
This determination can be carried out 
either by the used of calipers or by the 
use of the apparatus illustrated in 
Figure 3. This apparatus consists of a 
prismatic box provided with a frosted 
glass having a millimeter graph paper 
superimposed thereon. Illumination is 
provided with a 50-watt lamp (Figures 
3 and 4). 

At least three readings are taken 
and averaged. Individual results should 
not vary by more than one millimeter. 
It has been found that the diameter 
of the tubing used is not a critical fac- 
tor since a variation in-2 millimeters 
in diameter changed the magnitude of 
the results by 2 millimeters maximum. 
Similarly it has been found that the 





























TABLE 1 
Bleeding Numbers of Some Petrolatums 
id tat - yes! 
Vis- 
cosity Bleed- 
M. P., @ Con- ing 
SAMPLE << 210° F. | sistency No. 
Petrolatum A 51.5 82 56 1 
Petrolatum B....... 61.5 100 91 15 
Petrolatum C.... 515 97 153 
Petrolatum D....... 46.5 71 185 11* 
Petrolatum E.......| 48 66 190 14 
Petrolatum F....... 55 50 190 16 
Petrolatum G...... 43 61 210 18 
Mineral Jelly I...... 38 52 170 30t 
Mineral Jelly H..:.. 39 50 180 38 
* Figure 5. t Figure 4 










FIGURE 4 


Typical tests to determine bleeding numbers of 
petrolatum. (Above reproduction is 94 percent 
actual size.) 


size of the individual petrolatum drops 
had only a slight influence on the 
bleeding number, since drops of 6 and 
8 millimeters gave results within 2 
millimeters. Some typical tests are 
illustrated in Figures 4 and 5. 


Experimental Data 
In Table 1 are listed the bleeding 


numbers of various petrolatums. The 
melting points were taken according 
to ASTM D938-47T; the viscosities 
are all Saybolt Universal (ASTM 
D88-44); and the consistencies ac- 
cording to ASTM D937-47T. 

The data in Table I show that the 
bleeding number rates the petrolatum 
in the correct sequence. As previously 
mentioned, the hypothetical petrola- 
tums would have a zero bleeding 
number. All practical petrolatums 
bleed, but in general hard petrola- 
tums bleed less than do soft ones. The 
melting point and viscosity of petrola- 
tums have no appreciable influence on 
the bleeding number, and none should 
be expected since neither is an indica- 
tion of the oil content (in excess of 
oil of gelation). 

The bleeding number of a petrola- 


100 =: {430} 


tum depends on the temperature at 
which the test is run. Higher tem. 
peratures yield greater bleeding num. 
bers. This would be expected since the 
difference between liquid and solid 
hydrocarbons is not a sharp one. Some 
of the hydrocarbons in petrolatum 
which are solid at 20°C. may be 
liquid at 30° C. As the temperature of 
the test approaches the melting point 
of the petrolatum this conversion of 
solid to liquid hydrocarbons occurs to 
such an extent as to give unduly high 
results. On the other hand, when the 
test is run at low temperatures many 
of the hydrocarbons which in actual 
usage behave as oils are converted into 
solids and the results are misleadingly 
low. as is exemplified in Table 2. — 

The data in Table 2 indicate that as 
the temperature is raised from 25°C. 
to 40°C. the highest melting point 
petrolatum shows the smallest relative 
increase in bleeding number, so that 
at the latter temperature Petrolatum F 
has a lower number than Petrolatum 
E. However, from actual experience 
we know that Petrolatum F has a 
slightly greater staining tendency, At 
25° C. Petrolatum G shows a lower 


FIGURE 5 
Typical bleeding number petrolatum tests, shov- 
ing original drops and rings around each. 
(Reproduction is 94 percent actual size.) 
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bleeding number than Petrolatum F. 
although the former is known to have 
a greater staining tendency in actual 
practice. However, at 30° C. the sam- 
ples are all in the correct sequence. 
Hence this temperature was chosen 
as the condition for running the test. 
Incidentally this is the temperature 
which dermatologists consider as the 
average of the skin—an important 
factor when petrolatum is used as an 
ointment. 

The length of time during which 
the bleeding number is run has an in- 
fluence on the magnitude of the re- 
sults obtained. Since it can be shown 
that the time vs. bleeding number 
curve (Figure 6) of one petrolatum 
does not cross that of another, the 
time of bleeding is not significant. A 
long enough time should be allowed 
in order to permit reasonably large 
differences between samples and yet 
not be so long as to make the test un- 
wieldy. Hence the 24-hour interval 
was chosen. 


Comparison with Crater Test 


Obviously if the bleeding number 
test is found to yield results roughly 
parallel to a different method, then 
the dependability of the former method 
is strengthened. Hence the Dutch 
Pharmacopoeia Crater Test (loc, cit.) 
was made on several] petrolatums as 
follows: Samples were poured into 
cans (3-inch diameter by 2-inch deep) 
to 0.25-inch from the rim. After the 
samples congealed, identical craters 
were formed in each by twisting therein 
a wedge-shaped spatula having an an- 
gle of 15° with the pointed end touch- 
ing the bottom of the containers. The 
samples were then allowed to remain 
in an oven kept at 30°C. + 0.5°C. 
(86° F. + 1° F.). The depth of oil in 


the crater was then estimated after 24 


FIGURE 6 


Time ys. Bleeding Number. (E. F and G are 
petrolatums; H is a mineral jelly). 


4) 


BLEEDING NUMBER, mm, 
Ss 


TIME, HOURS 


and 96 hours. The results thereby ob- 
tained are compared with the bleeding 
numbers of the samples in Table 3. 
Although the results of the two 
methods are roughly parallel, the cra- 





















































TABLE 2 
Influence of Temperature on Bleeding Number 
Sample Bleeding Test Temp. (24 Hours) 

Grade M. P., °C. | Consistency | 25° C. 30° C. 40° C. 
a PS Steceingeaeets et 48 190 7 14 38 
ak! segh N08: dk va Sdadelen coded 55 190 10 16 28 
tc, ah ei keekgataaen 43 210 9.5 18 43 
I cE chs Ge cobb raneccdearcett 39 180 20 38 = 

TABLE 3 
Bleeding Number Vs Crater Test 
CRATER TEST, mm* 
Bleeding ~- 

SAMPLE M.P.,°C. | Consistency| Number | 24 Hours | 96 Hours 
YS lalla ag ie Ia ae a 51.5 56 i 0 0 
ES i ct eee ae Gath 61.5 91 1.5 0 0 
trac hia aeons Mabe 51.5 153 6.0 0 0 
MD Mir oc. 1s) co, oo h.c. debs cccasn. 48 190 14 5 20 
Petrolatum _ OR REPS Sars 55 190 16 0 5 
jfirlatum __ alte iE eae 43 210 18 20 35 

UN. Pras hae v hd satithevnadediv'dcdaceee 39 180 38 35 40 


























* The height of ofl in the craters was estimated, The data given is at best roughly quantitative. 
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ter test, besides being only semi- 
quantitative, has the following short- 
comings: 

a) It does not detect the staining 
tendency of relatively hard samples 
(A, B and C). 

b) It is influénced by the melting 
point of the sample (compare Petro- 
latum E with Petrolatum F). 


Summary 


The tendency of petrolatums and 
similar products to stain can be meas- 
ured by the bleeding number test. 
When a drop of liquid petrolatum is 
allowed to fall on a sheet of filter 
paper and to congeal, a ring of oil is 
found to stain the paper around the 
drop after a time interval. The outer 
diameter of this ring less the diameter 
of the drop, obtained under standard- 
ized conditions, is called the bleeding 
number. 


4Gurwitsch, L., and Moore, H., ‘Scientific 
Principles of Petroleum Technology,” pp. 552-3, 
New York, D. Van Nostrand Co., 1932. 

2Schweyer, H. E., and Howell, H. C., Ind. 
Eng. Chem., 9, 563-5 (1937). 
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‘ie method of calculating obround 
manhead cover plates, which is pre- 
sented here, is based upon the fact that 
the critica] stress resides in the junc- 
tion sections between the rectangular 
and the round plate portions of the 
cover. This means that it is necessary 
to determine the total stress in 

1) The round plate portion. 

2) The rectangular plate portion. 

The results have been plotted in 
Figure 1, It is to be noted that the 
graph applies to cover plates for the 
most common standard sizes—12 x 18 
inches, 12 x 20 inches and 12 x 24 
inches of obround manheads 
equipped with either alloy steel or 
carbon steel bolts. 

Reference should be had to an arti- 
cle by the author in the July, 1945, 
issue of PETROLEUM REFINER. 

Standard obround manheads, as fab- 
ricated in solid forgings, are provided 
with a standard drilling. Large bolts 
are used for the purpose of safeguard- 
ing against abuse. This means that the 
cover bolting is excessive, particularly 
when alloy steel bolts are used and 
the interna] pressure is not high (be- 
low 300 psi.). 

The API-ASME code permits the 
designer to use a design bolt load—W 
which is equal to the average of the 


PRESENTLY a designer has no 
public authoritative calculation 
method to aid him in his efforts 
to determine the required thick- 
ness of an obround manhead 
cover plate. The author has de- 
veloped a new approach to the 
problem which undoubtedly will 
be of interest to designers of 
pressure parts. 


minimum required (Wyi,) and the ac- 
tual bolt load (Wact). 

In this analysis it will be assumed 
that the minimum required bolt load 
is equal to Hey which condition actu- 
ally holds true when a 14-inch wide 
steel jacketed, asbestos-filled gasket is 
used for pressures below 300 psi. This 
type of gasket is very common when 
alloy steel bolts are used. 

Thus, 

Hor = (7 X 14.625 +2 6) X .25X 
8000 = 116000 for 12” « 18” mh 

= (7 X 14.625 + 2 X 8) X .25 X 
8000 = 124000 for 12” & 20” mh 

= (7 X 14.625 +2 & 12) X .25 
8000 = 140000 for 12” « 24” mh 

The actual bolt load is, 

Waee = 20 X .551 & 20000 = 220400 for 
12” & 18” mh. 


PLATE THICKNESS WITH ALLOY STEEL BOLTS 
WIDE STEEL JACKETED ET 


COVER PLATE THICKNESS WITH CARBON STEEL BOL 
%4-INCH WIDE ASBESTOS GASKET 





150 200 250 300 


Pounds Per Square Inch 


FIGURE 1 






Obround Manhead Cover Plates 
esign oe ee 


HARALD E. LONNGREN, Mechanical Engineer, New York 





20 & .551 & 20000 = 220400 for 
12” K 20” mh. 
= 22 & .551 &K 20000 = 242400 for 


12” « 20” mh. 
Thus, 


i? «i 116000 + 220400 


2 
168000 for 12” & 18” mh 
__ 124000 + 220400 
w 2 
172000 for 12” * 20” mh 


100C0 + 242400 


) 

191000 for 12” 24” mh 

These bolt loads are uniformly dis- 

tributed over the cover plate along the 

centerline of the gasket. Thus the de- 
sign load per lineal inch is, 


168000 
58 
2900 Ibs. for 12” & 18” mh 
— 172000 
62 
= 2775 lbs. for 12” & 20” mh 
— 191000 
70 
= 2725 lbs. for 12” « 24” mh 


W = 


A reasonable average figure for all 
the cover plate sizes is 2750 pounds 
per lineal inch when alloy steel bolts 
are used, 

When carbon steel bolts are used it 
is necessary to change the gasket ma- 
terial. For the permissible operating 
conditions with carbon steel bolts— 
160 psi. and 450° F. maximum tem- 
perature—it is customary to use a com: 
pressed asbestos gasket. The gasket 
width will be assumed to be 14, inch. 

Thus, 


W min = Her= (7 X 14.625 + 2 X 6) 
x .25 & 4500 = 65250 
for 12” K 18” mh. 


= (7 X 14.625 + 2 X 8) 
x .25 & 4500 = 69750 
for 12” * 20” mh. 


= (7 X 14.625 + 2 X 12) 
x .25 & 4500 = 78750 
for 12” X 24” mh. 


The actual bolt load is 
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Wat — 20 X .551 & 6875 = 75600 for W =7 &X 14.625 X 1150 = 52900 Ibs. of the gasket. 


12” & 18” mh. For all s. : 
a§ - 55) yy * thus, aos t fut The total design bolt load—Ws— 
= 20 & .551 & 6875 = 75600 for : ——__—__—__—, 
12" X 20" mh. c= 34. 14 X 52900 x 813 _ 34 23 _ 3423 | 
= 22 X .551 X 6875 = 83300 for ‘= ST" 80X px 14.625 P P | 


12” & 24” mh. . 
when carbon steel bolts are used is, 


Thus the design bolt load is, Rectangular Plate Portion Ws = 1150 & 2 K 6 = 13800 for 
w= 65250 73600 ; The required thickness of the rec- — 11502 B Ze 18 0 
— 70450 for 12” X18” mh, ‘@ngular plate portion is determined 12” < 20” mh. 


hy the formula. 
-_ 69750 + 75600 ‘ ; nit == 4790 <2 x= = “~ 
2 t=dy “XP Ra ae 
—= 72700 for 12” * 20” mh. S 


























Thus, ‘ 
. a 187 PB. C, = 5 -—_ 39000 X B1S_—___ = So FO 6 12” x 18" mh. 
Be = 81000 for 12” X 24” mh. | PX 6X 15.125 X 14.625 P 
0 for + dia 44000 X .813 — -5» + 20 ° ” 
) The bolt loads are uniformly dis- | ered >x8Xi5 * Oe 14628 > "* + for 12” X 20” mh. 
tributed over the cover plate along the “ta 5 oe : 
center line of the gasket. Thus the de- = 5+ 66000 X _.813 — 5» + 20 5. 12" ¢ 24" mh. 
sien bolt loads per lineal inch are, ; p X 12 X 15.125 X 14.625 
8” mh 70450 , Adee in which expression, a oe 
58 1240 for 12” X 18” mh. d = Span between center lines of The total design bolt load Ws 
gasket. when alloy steel bolts are used is, 
| , 1270 1170 for 12” & 20” mh. <* Factor. Ws = 2750 X 2 X 6 =33000 for 
(” mh 62 p = Internal pressure. 12” & 18” mh. 
81000 : S = Allowable stress. = 2750 «x 2 4 8 = 44000 for 
=~ == 1150 for 12” & 24” mh. lhe rectangular plate portion is con- 12” & 20” mh. 
1” ml . ‘ sidered to have the long edges fixed. = 2750 & 2 & 12 = 66000 for 
. A reasonable average figure for all The short edges are supported. When 12” & 24” mh. 
ly dis- these cover plate sizes is 1150 pounds the applied bolting tends to bend the Thus, 
ng the . . pooneiniconnel al ties aital 
5 per lineal inch, when carbon steel : 2 
he de. ‘ a C,;=.5 13800  .813_ — Se +85 50. 12” ¢ 18" mh 
bolts are used, 5 6X 15.125 X 14.625 : or x mh. 
Round Plate Portion = 5 = Be ee ab — Se +85 55. 12" 9 20” mh. 
pit The required thickness of the round, , ne ™ 
[= fat plate portion is determined by the = 5+ 27600 X 813 — 5p + 8.5 for 12” & 24” mh. - 
iienle p X 12 & 15.125 & 14.625 p 
al an plate in the direction of the long The relationship between t, and t, is, 
t=d\ =X P (per API-ASME code.) edges, the factor C,, is ties Cy 
a Ws X he t? Ce 
; In this expression, C= 5+ axdxdXpD 
4” mh d = Mean diameter of gasket. : ? : e aad 
) C, = Factee. in which expression, ‘Zz 
or all ys - cs —_ C, 
p = Internal pressure. Ws = Total design bolt load on the tz = tr\ C 
younds S = Allowable stress. straight portion. ' 
} bolts When the applied bolting tends to he = See Figure 1. It will be seen that t,t, when 
. bend the plate—as the case is when a mi Short span. C,=C,. The pressure which corre- 
ised it ring gasket is used—the factor C, is. ” an leit i sponds to this commlven, #, 
et ma- , 43a : . 3p + 55=.5,-+ 20 
. / 3 I Sp: fee ; - - Ss > 
rating G=34 1.4 * Site ( pan between the center line = 75 pei (for toy bolts) 
olts— i whieh of : This pressure represents the border 
} c ) ss " ‘ san a 
1 tem- “ ’ nde tap - line. For pressures below 175 psi. it 
1 com- he = See Figure2. will thus be seen that the required 
casket H = Hydrostatic end load on area cover plate thickness is found per 
“cl bounded by the outside diam- 
, eter of the gasket. formula, 
d = Mean diameter of gasket. r Co 
, . . ¢ana iP _ 
2 The design bolt load, with alloy \ Ss 
2: “ lent 
~aags : i ih d taille and for pressures above 175 psi. per _ 
: ‘ OL) N= . »S. 
8) (For all covers.) formula, 
70 thus, ae ps 
t se \ C:p_ 
” C,— 34.14 X 126500 X .813 on s 
75() 180 X p X 14.625 pene ae 3 When carbon steel bolts are used 
= 34 55 — Set 55 eho tL =t when 
| p P 3, +23 =.5,4+8.5 
with carbon steel bolts, FIGURE 2 p = 72 psi. 
No. 8 
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Removing Spent Catalyst 
From Reactor Tubes 


DON SCHOTT, Chief Engineer, 
Thomas C. Wilson, Inc., Long Island City, N. Y. 


ing removal of spent catalyst from 
reactor tower tubes by drilling pre- 
sents a problem which justifies the ex- 
pense of designing and building of 
equipment to perform this mainte- 
nance operation. The substance to be 
removed is toxic and corrosive and 
must be confined during and after re- 
moval. Confinement of the cuttings did 
not pose any particular problem but 
it was desired to greatly speed up the 
drilling and handling rate. 

To assure rapid drilling for any 
condition of catalyst likely to be en- 
countered, the equipment was powered 
by an air motor which develops 5 H.P. 
at 2500 rpm on air pressure of 90 psi. 
This motor is of the same six-blade, 
valved air intake design used for the 
standard series air motors. The drive 
is through a 7.5 to 1 worm gear reduc- 
tion operating in an oil bath. * 

Experience indicates that a drilling 
speed of twelve to fourteen feet per 
minute may be expected as normal for 
average conditions. The drill is forced 
up through the catalyst by a feed ar- 
rangement controlled by an operator 
who sets the rate and direction of feed. 





Drilling machine designed to remove spent 
catalyst from reactor tower tubes. 
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Power for feeding is obtained from 
the drive motor. 

The feed force may be exerted in 
either direction, up or down, and can 
exceed 600 Ibs. For average conditions, 
maximum drilling speed can be ob- 
tained with a feed force between 100 
to 150 Ibs. After the catalyst has been 
drilled out, a brush may be attached 
to the upper end of the shaft for pol- 
ishing of the tube as the shaft is with- 
drawn. 

The superstructure upon which the 
drilling machine is mounted may vary 
according to the requirements of the 
individual] installation. The initial in- 
stallation was for a plant where the 
reactor tube sheet is approximately 13 
feet above grade. 

Large rubber-tired, ball-bearing cas- 
ters, two of which are swivel type fa- 
cilitate moving and positioning the 
equipment below the tower to be 
cleaned. Four screw-type jacks hold 
the structure in place and provide for 
any grading or surface irregularities. 
Built-in means are provided to check 
the levelness of the structure. 

4 hand operated drive positions the 
drilling platform beneath the subse- 
quent tube rows as cleaning progresses. 

The drilling head is mounted on a 
carriage which carries controls for 
raising and lowering the head to and 
from the tube sheet and traversing the 
width of the platform to locate the 
drill beneath the individual tube. A 
large pipe suspended from the car- 
riage acts asa safety-well and recep- 
tacle for inactive or retracted drill 
shaft lengths. That part of the mech- 
anism which rotates the shaft grips the 
shaft with three grooved wheels that 
adjust the pressure of their grip by 
the resistance to turning offered -by 
the shaft. Mounted on double row ra- 
dial ball bearings the three wheels are 
free to rotate and thus permit upward 
or downward movement of the shaft. 


The shaft is made to move up or 
down by the angular adjustment of six 
feed-wheels that roll on the surface of 
the shaft. The six feed-wheels are 
linked in such a manner that move- 
ment of the feed control lever simul- 
taneously tilts all six wheels the same 





direction and degree. As the direction 
of shaft rotation is constant, reversal 
of feed direction is done by reverse 
movement of the feed control lever. 

Drill shaft is extra-heavy wall seam. 
less steel tubing. Couplings are quick 
make and break. When cleaning, the 
operator watches the shaft in the ma. 
chine until it stops turning, which 
means that the feed-wheels have with- 
drawn it from the grip of the drive 
wheels, and inserts the next length of 
shafting into a guide in the bottom of 
the head, lifts the shaft until it con. 
tacts the preceding section, gives it a 
quarter-twist which starts the coupling 
and brings the new length into contact 
with the drive rolls. Shaft rotation and 
feed begin at once. When the shaft is 
being withdrawn from the tube it un- 
couples automatically after passing 
through the drive rolls. 

Because of the speed with which sub- 
sequent lengths of shafting can be cou- 
pled and the fact that uncoupling is 
done without stopping, or even slow- 
ing down, it is practical to use this type 
of equipment, for reactors with a tube 
sheet only six feet above grade. 

The drill cuttings fall by gravity to 
a point where they can be jetted by an 
air or water stream into a container or 
settling pit. A vacuum pneumatic sys- 
tem has also been used to carry the 
spent catalyst to a disposal point. In 
any event, the method of disposal has 
no effect on drilling speed as long as 
there is sufficient capacity to handle 
the cuttings as rapidly as the drill cuts. 








Drilling machine mounted on superstructure, 
height of which can be varied according 
requirements of the individual installation. 
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Thermal Properties 
Oi Petroleum Oils 


Part Ill 


EFFECT OF PRESSURE ON 
ENTHALPY OF PETROLEUM 
VAPOR 


M. VAN WINKLE 


Associate Professor of Chemical 
Engineering, University of Texas 


l, RECENT papers’? there have 
been presented charts and methods of 
computing enthalpies of petroleum 
liquids and vapors over the tempera- 
ture range usually encountered in pe- 
troleum processing. The charts for the 
vapor enthalpy determinations are 
based on correlation of 100 percent 
flash vaporization temperature and 
slope of the flash curve and are ex- 
tremely useful in design work where 
vaporization and condensation opera- 
tions are involved. However, they rep- 
resent enthalpy-temperature relation- 
ships at atmospheric pressure and are 
applicable only at that pressure. To 
make the charts usable over the range 
of pressures normally encountered in 
petroleum processing it was necessary 
to select a suitable method of correct- 


THIS FINAL article of a three-part series 
has been preceded by “Mean Specific 
Heats of Petroleum Liquids and Vapors” 
and “Enthalpies of Petroleum Vapors at 
Atmospheric Pressure” which appeared in 
the two previous issues of Petroleum Re- 
finer, respectively. 

An approximate method for determin- 
ing the effect of pressure on the enthalpy 
of petroleum vapor is presented in this 
chapter. Charts derived from existing 
correlations also are included which re- 
late true- and pseudo-critical tempera- . 
tures and pseudo-critical pressures to 
the 100 percent flash vaporization tem- 
perature (or dew point of the vapor) and 
slope of the flash curve. The enthalpy - 
Correction for pressure effect developed 
from these correlations is expressed 
graphically in terms of reduced temper- 
ature and the ratio of the enthalpy cor- 
rection to reduced pressure at constant 
absolute pressures. Use of this approxi- 
mation will not introduce serious error in 
determining the enthalpy of a petroleum 
vapor under pressure and it is somewhat 

| €dsier to use than the molal enthalpy 
| COrrection charts for pressure. 


lomo) 
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FIGURE 6 


the ratios of true to pseudo critical temperature and the 
ratio of true to pseudo critical pressure using the recom- 
mended extrapolation. 

Figure 4 was devised to give a direct relationship be- 
tween flash curve characteristics and molecular weight and 
the basis for the chart was the existing correlation of 
Watson et al® of molecular weight, mean average, boiling 
point, K, and API gravity. 

With Figures 1 to 5 inclusive available for simplified 
and rapid determination of critica] temperatures, pressures 
and molecular weights based on vaporization character- 
istics, a great number of enthalpy corrections for different 
stocks ai temperatures from 100° F. to 1000° F. and 
pressufes from 30 to 1000 psia. were computed. Several 
plots were constructed from the computed data and the 
plot shown in Figure 6 appeared to give the most con- 
sistent correlation, although it was necessary to average 
and smooth the computed data to get smooth curves. 

Figure 6 represents the ratio of the enthalpy correc- 
tion to reduced pressure vs. reduced temperature at lines 
of absolute pressure. By selecting stocks of different char- 
acteristics and computing the enthalpy correction at dif- 
ferent temperatures and pressures by means of Figure 
6 and by the molal enthalpy correction chart for pressure, 
the maximum deviation was found to be less than 20 per- 
cent and the average deviation much less. 

Because of the necessity of smoothing the computed 
data and the possible error introduced in such a procedure, 
this correlation is offered as an approximate means of de- 
termining enthalpy correction due to pressure effect on 
petroleum oil vapors. However, since normally the pressure 
effect on vapor enthalpy is relatively small compared to 
the total enthalpy of petroleum vapors in the usual proc- 
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essing temperature range the possible error. introduced 
by the use of Figure 6 is not significant unless extreme 
accuracy is desired, 


Example 1. Determine the enthalpy correction for a 
50 API stock, flash slope 3.0, dew point = 
400° F., at a pressure of 700 psia. and 500° F. 


Solution: 
True critical temperature = 620° F. Fig. 1 
Pseudo critical temperature = 555° F. Fig. 2 
Pseudo critical pressure = 478 psia Fig. 3 
_T. — _620+460 _ 1080 _ ; 9; 
‘Tee 555 + 460 1015 
Pe —=1.55 Fig. 4 
Pre 
P. = (1.55) (478) = 741 psia. 
p, = 700 = 945 
741 
=oH — 62 Fig. 6 
AH = (—62) (.945) = —58.5 Btu/Ib. (Ans.) 


Example 2. Determine the enthalpy pressure correc- 
tion for a 40 API vapor, dew point = 500° F., 
flash slope = 2.0 at a temperature of 600° F. and 








200 psia. 
Solution: 
te = 760° F. Fig. 1 
tre = 728° F, Fig. 2 
Pre = 357 psia. Fig. 3 
Te 1220 - 
a - = — = 1.02 
T.. 1188 ‘ 
Pe — 1225 Fig. 4 
Ppe 
pe == (1.225) (357) = <8 
T, — 500+ 460 _ 1060 _ g6 
1220 1220 
pe = 200 457 
438 
—4H — 34 Fig. 6 
Pr 
AH =: (—34) (.457) =—15.5 Btu/Ib. 
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WSoi er Whter Conditioning 


To Prevent Turbine Deposits 


C. E. IMHOFF, Director, Laboratory and Research Section 
Water Conditioning Department, Allis-Chalmers Manufacturing Company 
Milwaukee, Wis. 


To CONTRIBUTE to the solution of this main- 
tenance problem a long-time study of steam turbine 
blade deposits analyzing their nature and formation 
by x-ray diffraction methods has been made. For 
these tests, conducted for the past ten years, samples 
were obtained from power plants operating turbines 
at pressures above 350 psig. 

As we know, the obvious way of preventing tur- 
bine deposits is to control the boiler water so that 
the impurities present will not be carried over into 
the steam. This problem, however, is complicated by 
the question, “What salts are to be controlled and 
what are the range limits of this control?” The study 
of turbine blade deposits by x-ray diffraction is one 
way of driving a wedge into the problem where it 
can be opened up most readily. 

Identification of deposit compounds and correla- 
tion with the various temperature zones in which 
they are found yields information regarding the 
behavior of the entrained impurities as they are rap- 
idly cooled in passing through a turbine. Moreover, 
with a knowledge of the composition of the deposited 
compounds and conditions under which they were 
formed, we have a solid foundation upon which to 
build a theory of the mechanism of the depositing 
process from the point at which the impurities first 


” 


For many years, refiners have been generating “by-product 
electricity by means of high throttle pressures and topping 
turbines, and today there is a steadily increasing tendency 
toward electric power generation in the modern refinery, In 
addition, the advent of catalytic cracking has greatly in- 
creased the number of large turbines in process service. With 
the numerous turbo-compressor and turbine-driven pumping 
installations, turbine maintenance—and particularly the study 
of turbine blade deposits—has quite naturally increased in 
importance throughout the industry. 


entered the steam. Because of a lack of fundamental 
data, however, certain assumptions made must nec- 
essarily await verification at a future date. 


Crystallization 

X-ray diffraction studies of the components of 
blade deposits indicate that the majority of these 
materials are well crystallized compounds. From the 
laws of crystallization we know that these com- 
pounds crystallize from solutions which are super- 
saturated with respect to the deposited salt. We can, 
therefore, assume that the solvents carrying these 
salts either entered the turbine in a supersaturated 
condition, or became supersaturated as the solutions 
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cooled. The solvents under consideration are either 
superheated steam or water droplets entrained in 
the steam or both. In any case the solvent must be- 
come supersaturated with respect to the salts, and 
our mechanism must account for the concentration 
of salts to this saturation value. 

This requirement for crystallization is not specific 
in regard to the solution from which precipitation 
takes place. The same law holds for the precipitation 
of solids from gases, solids from aqueous liquids and 
solids from molten liquids. None of these three pos- 
sible solution media can be excluded from considera- 
tion in establishing a mechanism for crystallization 
of compounds on turbine blades. 


Concentration of Impurities 


Consideration of the processes occurring between 
the boiler and turbine permits considerable specula- 
tion on the mechanism involved. In the front drum 
of a boiler we have a relatively weak solution of 
sodium hydroxide, sodium carbonate, sodium phos- 
phate, sodium silicate, sodium sulfate and possibly 
sodium nitrate and sodium sulfite. Large volumes 
of gaseous steam are bubbling up through the water 
contained in this drum, and a certain amount of foam 
exists on the top of this liquid bed. Depending upon 
the stability of these foam bubbles, the foam layer 
may be only a few inches high or it may attain a 
thickness of a foot or so. When these bubbles break, 
the collapsing of the film leaves very finely divided 
droplets suspended in the flow of steam coming up 
from the water beneath. When these droplets are 
very small, such as one might expect in fog, the 
downward effect of gravity is very small compared 
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with the suspending effect of the steam traveling in 
an upward direction. ' 

The smallest, most finely divided of the droplets 
are not removed by mechanical scrubbers and puri- 
fiers and pass over into the superheater. The droplet, 
in passing through the superheater, begins to boil 
from the.increased temperature. Steam is evaporated 
from its surface and a concentration of salts takes 
place within the droplet itself. 

It is well known that dissolved salts increase the 
boiling point of liquids up to the point of salt satura- 
tion. The same phenomenon appears in our fog drop- 
lets; the salts concentrate until the boiling point of 
the droplet solution is just equal to the superheated 
steam temperature, It may be possible that certain 
soluble salts have become insoluble and have pre- 
cipitated out of solution in the interior of the droplet. 
[It is also quite probable that this droplet has not 
gone entirely to dryness, for most boiler water con- 
tains caustic soda and it is practically impossible to 
dry caustic soda completely under the high steam 
pressures to which the droplet is subjected. 

For example, in Figure 1, let us magnify a micro- 
scopic droplet and let us suppose that it contains the 
following composition before it goes to the super- 
heater: 


Sodium hydroxide................ 200 ppm 
SE. casnipdnes ccunenna ned lee 40 ppm 
Bolling -Gistatis. . cwietkhs ébuinaiede. 486° F. 


This is a very dilute solution and far from any 
solubility limits. Suppose now that the smaller circle 
represents the size of a droplet after it had passed 
to the superheater, and we would find the composi- 
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BOILER PRESSURE (P.S.1) 
FIGURE 3 
Practical Limits for Boiler Concentrations at Various Pressures. 


tion to be greatly changed, possibly in the order as 
shown below: 


800,000 ppm.............Sodium Hydroxide 
160,000 ppm.............Silica 
Boiling point......... 800° F. 


This microscopic droplet is now a very concen- 
trated solution of caustic soda and silica. As it passes 
through the turbine, it undergoes simultaneously a 
reduction in temperature and a large number of 
changes of direction of movement. These directional 
changes take place much more often than when 
passing through a scrubber or a superheater. 

The probability, therefore, of contacting a metal 
surface is much higher. Once a metal surface is con- 
tacted, this surface becomes wetted with the concen- 
trated droplet solution. The droplet contains sodium 
silicate (from sodium hydroxide and silica) and by 
loss of heat soon reaches a supersaturated state, and 
crystallization begins to take place on the metallic 
surface. Similar droplets impinging at the same point 
cause this deposit to grow and finally build up to 
the thickness to which it can be recognized as a 
turbine blade deposit. 

The actual concentrations in the concentrated 
droplet are not known because of the lack of solu- 
bility data for the system Na,O*SiO,:H,O. A solo 
solution of sodium hydroxide under the above stated 
conditions would have a concentration of about 90 
percent with no solid crystallizing out, One of the 
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unsolved problems is to determine solubility data in 
complex systems containing all of the boiler-water 
salts. 

To illustrate how the presence of other salts can 
alter solubility relationships, the solubility of sodium 
sulfate is represented in Figure 2. Curve 1 represents 
the solubility in distilled water; curve 2 the solu- 
bility in 25 percent caustic; curve 3 the solubility in 
25 percent sodium chloride; curve 4 the solubility 
in a combination of the 25 percent caustic soda and 
25 percent sodium chloride. 

It will be seen that the solubility of sodium sulfate 
changes as much as 400-600 percent depending upon 
which salts are present in solution with it. The de- 
termination of solubilities of various combinations 
of boiler-water salts is a very large project in itself. 


Vaporization 
The carryover of boiler water droplets, their con- 


centration, and subsequent crystallization of salts 


therefrom, explains one way in which blade deposits 
can be formed. There is, however, still another way 
in which dissolved salts can be carried over into the 
turbine and that is by means of direct vaporization 
into the steam itself. 

Professor F. G. Straub at University of IIlinots 
has measured the solubility of silica in steam coming 
from a boiler water having various concentrations 
of sodium silicates. His results show that the solu- 
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bility of silica increases as the temperature increases 
and also indicates that there is somewhat of an equi- 
librium relationship between the silica dissolved in 
the boiler water and the silica dissolved in the steam. 

We see that it is, therefore, possible for silica to 
be present in the steam without the presence of mois- 
ture particles to carry it. In passing through the 
turbine the steam, being rapidly cooled, soon becomes 
supersaturated with its respective silica and silica 
begins to deposit out. 


Prevention 


With this background of information we might 
reach certain conclusions in regard to boiler-water 
conditioning to prevent the formation of deposits. 
Usually in problems involving the prevention of a 
crystallization reaction, the answer is to keep the 
concentrations below the solubility limits for that 
particular salt whose crystallization is undesirable. 
In the case of turbine deposits, it would mean keep- 
ing the concentration of sodium silicate, silica, sodium 
chloride and sodium sulfate below their respective 
saturation levels in the steam. 

Little is known of the solubility limits of the salts 
concentrating in droplets, but a tentative limit has 
been arrived at for silica dissolved in steam. In many 
plants it has been found that if the concentration in 
the steam is held below 0.1 ppm, silica deposits will 
be greatly minimized. There are a few plants where 
deposits form from steam carrying substantially less 
than this amount. 

The manner in which water droplets become en- 
trained in steam is one of mechanics more than chem- 
istry, and the boiler manufacturers have made con- 
siderable progress in the design of scrubbers and 
purifiers to keep entrainment to a minimum. To keep 
steam concentrations to a minimum it is, therefore, 
necessary to keep the salt concentrations in the 
boiler water as low as possible and still operate to 
keep the boiler free from scale. 

Since diffraction studies show that the major com- 
ponents of blade deposits, in turbines operating at 
400 psi. and higher, are silicates, the first requirement 
for high pressure boiler water conditioning to pre- 
vent turbine deposits is to keep the silica concentra- 
tion below a certain maximum level. This level de- 
pends upon the boiler pressure and the pH value of 
the boiler water. There are to date no theoretical 
studies by which this maximum can be derived, and 
limits drawn from experience are so varied that it 
is difficult to establish them. 


Concentration Limits 


_ Figure 3 gives the limits of total solids concentra- 
tion recommended by American Boiler Manufacturers 
Association for pressures between 300 and 1500 psi. 
Much experience data has been used in arriving at 
those limits. On the same graph is also drawn a 
rough limit for silica concentrations. It is to be un- 
derstood that this does not represent the values 
above which turbine blade deposits will be experi- 
enced or below which blade deposits will not be expe- 
nenced, but shows the order of magnitude of silica 
concentrations in boilers of many successfully oper- 
ated plants. 

The silica concentration in the boiler many times 
cannot be controlled in any other way except by 
controlling the blowdown. Many plants blow down 
entirely according to the silica concentrations in the 
boiler. Plants having primary treating systems are 
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able to’ control silica by removing it in some of the 
water treating equipment. This is done most easily 
in hot process lime and soda softeners by employing ' 
chemicals containing considerable magnesium. Water 
supplies containing as much as 58 parts per million 
of silica have been satisfactorily treated to produce 
an effluent containing only 2 ppm. of silica. Serious 
silica scale conditions as well as silica turbine blade 
deposits were corrected in this particular instance. 
Another process for removing silica from water 
is by the use of cation and anion exchangers, Quan- 
titatively this process appears to be more effective 
than the adsorption hot process, because values of 
the order of, .1 ppm. can be obtained. Magnesium 
compounds have also been successfully used to re- 
duce silica internally in a boiler. A large plant oper- 
ated at 1200 psi. has eliminated quartz and amor- 
phous silica turbine deposits by feeding magnesium 
oxide to reduce the boiler water silica from 20 ppm. 
before treatment to about 3 ppm. aftér treatment. 


Soluble Additives 

It has been observed that turbine blade deposit 
difficulties in plants located inland are greater than 
in those located around the sea coast. The one nota- 
ble difference between inland and sea coast plants, 
where sea water is used through the condenser, is 
that small leakages in the condenser cause chlorides 
in the boiler water to become higher than would be 
normal for inland plants. Some engineers have even 
added chlorides and claim considerable improvement 
from their use. A sodium chloride concentration 
equal to six times that of the silica has been used 
successfully. 

Referring to Figure 2, it is to be noted that the 
presence of sodium chloride very considerably af- 
fected the solubility of sodium sulfate and it is quite 
possible that sodium chloride would also affect the 
solubility of other salts such as the sodium silicates. 
It is entirely possible that sodium chloride exerts 
this effect where it has been found successful. 

Another salt which has been added with announced 
success, is sodium sulfite. Some operators who have 
added sulfite even though it increased the amount 
of solids in the steam, found that the total overall 
crystallization on the blades was less than when no 
sulfite was used. Again the action of this added sul- 
fite could be similar to that of added chloride. 

The use of anti-foam materials should be of some 
benefit in helping to reduce the number of droplets 
carried over into the steam but they would not 
reduce the silica which is dissolved in steam. 


Conclusions 

In conclusion, the prevention of turbine blade de- 
posits, particularly those of silica, depends upon 
keeping the silica concentration in the boiler water 
sufficiently low so that the concentration in the 
steam is less than a tenth of a part per million. This 
may be accomplished by one of several means such 
as adsorption by material added directly to the 
boiler and by deconcentration by blowdown. 

For control of the steam solids other than silica, 
the recommendations of American Boiler Manufac- 
turers Association serve as a good guide. Added 
salts, such as sodium chloride and sodium sulfite, 
have been effective in certain applications, but more 
basic data is needed on their effects in combination 
with other boiler water salts before they can be gen- 
erally applied for the purpose of preventing blade 
deposits. 
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— Determination Of Olefines In 


Cracked Gases 


GEO. E. MAPSTONE and P. BECKMANN 
National Oil Proprietary Limited, 
Glen Davis, New South Wales, Australia 


‘ian usual orsat analysis of cracked refinery 
gases involves the separate volumetric determina- 
tion of acid gases, olefines higher than ethylene 
(i.e. propene and the butenes) and ethylene. The 
method commonly employed' uses caustic potash 
solution to absorb acid gases, 87 percent sulphuric 
acid to absorb higher olefines and bromine water 
followed by caustic potash or sodium sulphite to 
remove residual olefines (ethylene). 

In this paper this method is examined and vari- 

ous improvements are suggested. 

We can enumerate the desired properties of the 

reagents for the olefine absorption as follows:— 

1) The olefines should be dissolved completely 
and irreversibly under the conditions of the 
test. 

2) The absorption should be reasqnably rapid. 

3) The reagent should not dissolve or react with 
any other constituents of the cracked re- 
finery gases. 

4) The reagent or the reaction products should 
have no tendency to vapourize or .to liberate 
gaseous products. 

5) The reaction products should either be soluble 
in the reagent or, if precipitated, should be of 
such nature as not to clog the pipet or other- 
wise interfere with the test. 

6) The reaction products should not alter the 
solubility characteristics of the reagent with 
respect to the other constituents of the gas. 


The available reagents for the absorption of the 
higher olefines and of the total olefines have been 
examined in the light of these requirements. 


Determination of Higher Olefines 
The only reagent known to absorb higher olefines 
completely without appreciably removing ethylene 


TABLE 1 


Effect of Contact Time on Absorption of Higher Olefines in 
87% Sulphuric Acid 


Solubility in 
87 Percent Acid 


| Decrease After 
Removal of 





| Solubility in Residual Corrected For 
Time of Contact 87 Percent Acid | Olefines Butane 
ss - Nil 19.8% Nil. 
0.5 min..... 6.8% | 19.2% 74% 
} min.. 9.0% 19.0% 98% 
2 min. ~—- 13.0% 19.2% 13.6% 
3 mim.....: 15.2% 19.9% 15.2% 
4 min... 16.2% 20.0% | 16.0% 
5 min...... 17.0% 20.2% 16.6% 
8 min. and 1 min 19.8% 21.0% 18.6% 
3 min. and 2 min 19.6% 19.8% 19.6% 
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| determination of olefines in refinery cracked gases is 
complicated by the solubility of paraffins in concentrated sul- 
phuric acid. The authors have investigated several reagents 
and have developed a procedure which, while somewhat more 
complicated than the usual methods, gives satisfactory and 
reproducible results. 


is 87 percent sulphuric acid. Davis and Quiggle’ 
found that five passes of the gas through the rea- 
gent removed about 90 per cent of the higher ole- 
fines, whereas another five passes were needed to 
remove the rest. Ethylene was unaffected by this 
treatment. Other workers used two passes each of 
three minutes duration into a bead pipet, this 
procedure being the standard generally adopted in 
refinery practice. 

The results obtained by passing a sample of 
a propane—butane fraction into 87 percent sul- 
phuric acid in a bead pipet for various times are 
given in Table 1 and Figure 1. These results con- 
firm the method of passing the gas into. the 
pipet for two three-minute spells. The need for the 
second pass is obviously due to the fact that, with 
the longer times, the acid has drained from the 
beads after three to four minutes. 

Ellis* states that fuming sulphuric acid dissolves 
some gaseous paraffins. In this work it was ob- 
served that 87 percent sulphuric acid reversibly 
absorbed some component of the cracked gases. On 





20 T T T T 
TOTAL OLEFINES IN GAS 
Ti DOUBLE PASS 4 
6 4 
SINGLE PASS 
“Pe 7 


PERCENT GAS ABSORBED BY REAGENT 


TIME SAMPLE HELD IN PIPET = MINUTES 

2 3 4 5 
0 a aT -s 4. + 
FIGURE 1 


Effect of time of contact in bead pipet containing 87 percent sulphuric 
acid on the olefine absorption (Table 1). 
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“washing” the used sulphuric acid with air by 
keeping 50 mls of air in contact with the acid in 
the bead pipet for one minute, large volume in- 
creases were noted. (Table 2, Figure 2.) 

From these results it can be seen that it is the 
solubility of butane in the reagent which is mainly 
responsible for this trouble. The long “tail” ob- 
tained when thus washing the old acid that had 
absorbed 1500 mls of olefines is probably due to 
the slow diffusion of the dissolved gases through- 
out the bulk of the reagent contained in the pipet. 

As no alternative method for the absorption of 
higher olefines could be found, it was decided 
to determine them as the difference between total 
olefines and the residual ethylene. The ethylene 
was determined by absorption in the mercuric sul- 
phate reagent (see later) after the higher olefines 
had been removed by 87 percent sulphuric acid, 
the total olefines being determined on a separate 
sample. In this manner the absorption or desorption 
of butane by the sulphuric acid should have no ef- 
fect on the final result. 

Table 3 shows some values obtained for the 
higher olefine content of gas samples by this 
method compared with values obtained by direct 
absorption in 87 percent sulphuric acid. The con- 
sistently high results for gases rich in butane and 
low results in relatively butane free samples sub- 
stantiate the assumption that butane is dissolved 
in the 87 percent acid. 

Data were collected for the history of a charge 
of 87 percent sulphuric acid used for routine pro- 
cess testing of cracking plant gases covering a 
wide range of gas composition. A total of 1264 
mls. of gas were absorbed by the reagent, of which 
1252 mls were olefines. Since as much as 8 mls. 
of butane can be dissolved from a butane sample 
this amply confirms that absorption and desorption 
of the paraffins, principally butane, occur with each 
sample analysed. 


TABLE 2 
Amount of Gas Washed from 87% Sulphuric Acid With Successive 
50 mil. Portions of Air 




















MLS. OF GAS RECOVERED 
Old Acid After Fresh Acid Fresh Acid 
No. of Washes C3-C4 ter C, After Cs 
asad 3.2 7A 1.4 
. 2.0 2.0 0.6 
= 1.2 0.5 0.2 
PR eee 0.8 0.4 0.1 
i's 1.0 0.2 0.0 
6.. 0.6 0.0 at 
7.5 0.8 ive 
8. 08 
Oo” 0.6 
10.. 0.4 
| 0.3 
12 0.4 
13 0.4 | 
14.. 0.4 | 
15.. 0.4 








| 





| 
I 
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What is really required is a new reagent that 
will readily dissolve propene and the higher olefines 
but which does not dissolve ethylene and butane 
or other undesired gases. 


Determination of Total Olefines 


Various reagents have been recommended for the 
complete removal of olefines. These include con- 
centrated sulphuric acid catalysed by nickel sul- 
phate, silver sulphate *‘, Vanadic acid, and Uranyl 
sulphate’; bromine water of various concentrations 
(° and others); concentrated potassium perman- 
ganate solution’; solutions of various mercury salts 
such as the nitrate*; sulphate’; and acetate’®. 
Qualitative tests on the absorption of olefines by 
various reagents were carried out by bubbling 
butane gas containing about 15 percent of olefines 
through about 10 mls. of the solution in a 100 
ml Erlenmayer flask. The flask was then closed 
tightly with a stopper containing a U type mer- 
cury manonmeter and shaken. The rate of the drop 
of the pressure was a good indication of the ab- 





MILLILITERS OF GAS WASHED OUT AT EACH WASH 





x FRESH ACID AFTER “BUTANE” — 
@ FRESH ACID AFTER “PROPANE” 


QO OLD ACID AFTER C.-C, 7 














VW 


NUMBER OF ONE-MINUTE WASHES WITH 50 ml. OF AIR 
; FIGURE 2 
Results of “washing” 87 percent sulphuric acid reagent with separate 50 milliliters lots of air 
(Table 2). 
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1. SATURATED BROMINE IN 5% KBr 
BEAD PIPET 

2. SATURATED BROMINE IN 5% KBr, 
BUBBLE PIPET 

3. 0.3% BROMINE IN WATER, 

BEAD PIPET 

4. 0.3% BROMINE IN WATER, 
BUBBLE PIPET. 

5. ACID MERCURIC SULPHATE ‘FOR CHECK 







PERCENTAGE OF GAS DISSOLVED BY REAGENT (CUMULATIVE) 


NUMBER OF PASSES 
! 2 3 4 5 


6 
ial me al | a! 


FIGURE 3 


Olefine absorption from plant butane using bromine reagents. 
(Table 4.) 











sorptive power of the solution. By means of this 
test unlikely reagents were discarded after a mini- 
mum of wasted time and effort. Some of the rea- 
gents thus discarded were: 

Potassium Mercuric Iodine—5% solution. 

Mercuric Cyanide—5% solution. 

Acid pottassium dichromate—saturated solution. 

Potassium triiodide and other reagents based on 
the action of iodine catalysed by reagents such as 
ferric chloride aluminum chloride. 

The use of concentrated sulphuric acid was ruled 
out immediately because of the solubility of butane 
in this reagent even at a concentration of only 
87 percent. 

The total olefine content of several samples of 
cracked gases were determined using various rea- 
gents for comparison. The results are given in 
Tables 4, 5 and 6 and in Figures 3, 4 and 5. 

The results of the main experiment involving 
the use of bromine are given in Table 4 and Figure 
3. All pipets were covered with dark paper to re- 
duce the effects of light. The following observa- 
tions were made: 

a) Concentrated bromine solutions absorbed 

more gas than dilute solutions. 

b) Concentrated bromine solutions absorbed the 
gas much faster. 

c) In bubble pipets bromine solutions of equal 
strength absorbed less gas than in bead 
pipets. 

d) In bubble pipets relatively constant values 
were obtained, whereas in bead pipets re- 
peated washings of the gas gave further 
volume decrease. 
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e) The caustic soda solution used to remove bro- 
mine vapours from the gas should contain 
sodium sulphite or phenol to reduce hypo- 
bromite formation, as otherwise errors due 
to oxygen evolution (from the decompositions 
of the hyprobromite) may occur. 

f) When using bromine all results obtained were 
much higher than the actual olefine content 
as determined by the mercuric sulphate rea- 


gent of Francis and Lukasiewicz. oe 


Some Substitution of the Paraffins 


Those results point to the assumption that some 
substitution of the paraffins always occurs con- 
currently with the addition of the bromine to the 
double bond; further substitution is probably 
catalysed by the surface of the glass beads. From 
these results and Lange’s’ observation of the solu- 
bility of paraffins in bromine water it can be seen 
that this is not a suitable reagent for the deter- 
mination of olefines. 

With acid, neutral, and alkaline permanganate 
solution the absorption was rather slow and the 
results somewhat lower than those obtained by 
meruric sulphate solutions. In the case of the acidic 
solution (and possibly to a smaller extent in the 
case of the others) these lower results were due to 
the evolution of oxygen by decomposition of per- 
manganate. Deposits of manganese dioxide in the 
neck of the pipette also made accurate readings dif- 
ficult. (Tables 5, 6 and Figures 4 and 5.) 

A suspension of bleaching powder in a sodium 
bicarbonate solution was found to absorb olefines 
very slowly, the rate depending largely on the pH 
of the solution. The rate of absorption was too slow 
for the practical use of the reagent. 

According to Hofmann and Sand" Deniges”, and 


























TABLE 3 
Comparison of New and Old Methods 
PERCENT HIGHER 
OLEFINES Mis. Paraffins Taken 
Up By 87 Percent 
New Method/Old Method ulphuric Acid Gas Sample 

32.0 30.0 — 2.0 Poly charge 

37.6 43.6 | + 5.0 Poly charge 

29.2 32.2 | + 3.0 Poly charge 

32.3 36.2 + 4.0 Poly charge 

38.2 36.6 | — 16 | Poly charge 

36.8 35.6 — 12 Poly charge 

37.6 36.6 — 1.0 Poly charge 

33.8 33.6 — 0.2 Poly charge 

39.8 41.0 | + 1.2 Poly charge 

37.8 35.4 | — 2.4 Poly charge 

25.2 26.2 | + 1.0 | Poly after reactors 

17.4 16.4 | — 08 Poly after reactors 

13.4 15.4 | + 2.0 | Poly after reactors 

17.8 | 25.2 | + 7.4 Poly after reactors 

14.2 15.6 | + 0.6 | Poly after reactors 

17.2 | 16.6 } — 0.6 | Poly after reactors 

28.8 | 28.3 - 0.6 | Poly after reactors 

174 | 168 | 0.6 | Poly after reactors 

25.0 } 28.6 | 0.4 Poly after reactors 

15.4 16.4 0.8 | Poly after reactors 

13.0 | ta 5.6 Waste gas before absorbers 
11.8 80 | 3.8 | Waste gas before absorbers 
12.8 99 | 3.4 | Waste gas before absorbers 
15.2 11.4 — 3.8 | Waste gas before absorbers 
16.8 16.4 0.4 Waste gas before absorbers 
7.0 46 | 2.8 | Waste gas after absorbers 
8.2 46 | 3.6 | Waste gas after absorbers 
9.4 46 | 4.8 Waste gas after absorbers 
7.4 7.0 | 0.4 Waste gas after absorbers 
78 | 66 | + 1.2 | Waste gas after absorbers 
18.4 25.0 | + 6.6 Butane 
32.4 | 35.0 + 2.6 Butane 
22.4 | 27.6 + 5.2 Butane 

13.2 20.0 + 58 Butane 

196 | 25.0 | + 54 Butane 
20.0 | 40 | -15.2 Propene 

18.8 16.4 — 2.4 Propene 

4.0 2.0 2.0 Propene 

9.6 8.0 | - 16 Propene 

15.0 13.2 — 18 


Propene 











These results are taken from routine process analyses. The observed 
differences between the two methods are therefore conditioned largely by 
the previous sample analyzed. 
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TRUE OLEFINE CONTENT OF GAS 






KEY. 


PERCENTAGE OF GAS DISSOLVED BY REAGENT (CUMULATIVE 


1. NEUTRAL 1% KMnO 

2. 2% KMnO, IN 10% H SO. = 
3. SATURATED BROMINE WATER 

4. ACID MERCURIC SULPHATE = 


ALL REAGENTS IN BUBBLE PIPETS 


NUMBER OF PASSES 














‘2 4 6 8 10 12 4 16 a 
2 8 4 6 - 675 6.68) 2) 5S 
FIGURE 4 
Ole‘ine absorption from plant butane using various reagents 


(Table 5). 


Balbiano'* most mercuric salts give addition com- 
pounds with olefines. These olefine-mercury com- 
pounds are claimed to have the following type 


structure": 
X -Hg - CHR - CHR! -OH. 


TABLE 4 
Absorption of Olefines in Bromine 





| 




















| SAT. Br2 IN 5 0.3 PEKCENT Bre 
PERCENT KBr IN WATER 
| Mercuric 
Bead Bubble Bead Bubble | Sulphate 

No. of Passes | Pipet Pipet Pipet Pipet (Check) 
| 184% | 174% 9.0% 8.0% | 12.0% 
te twat dea dae 2% 17.6% 16.0% 11.2% 13.6% 
Sra eee 21.4% 18.0% 19.0%, 13.8% 14.8% 
. Pe 18.4% 21.0% 16.0% 15.2% 
5... | =e a are 17.0% 15.4% 
RT a teeta Sree Be ewete 18.4% 15.6% 
7. Bea Beces Beers | 15.6% 
Time of pass... .. | % min % min. | 5 min. 3times | & min 

| | \% min. | 














TABLE 5 


Absorption of Olefines from Refinery ‘“‘Butane"’ by Various 
Reagents in Bubble Pipets 


——— 




















2 Percent | 

Neutral KMnO,i in | Sat. HgSO, in 
; 1 Percent 10 Percent | Bromine 22 Percent 
No. of Passes KMnO, H2SO.4 | Water H2SO4 
1.4 0.6 | 10.0 9.0 
: 2.8 1.8 16.6 14.0 
3 4.2 | 2.8 20.2 16.2 
4 5.8 3.8 | 20.6 17.2 
5 7.6 4.8 20.6 17.8 
6 9.2 5.2 ae 18.4 
i 9.8 6.0 18.8 
8 10.6 6.6 1.8 
9 11.6 7.2 shat 
0 12.6 7.2 
I 14.6 7.2 
I2.. 15.2 (Passed iato | 
13... 16.2 bromine water 
4... 16.6 and NaOH 
. Sa 16.8 gave 9.6%) | 
16... 16.8 ag aa 
WV... 16.8 a | 
—— 
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It has been claimed that the presence of the 
hydrated mercuric ion is necessary for this reac- 
tion to take place. In this work solutions of mer- 
curic cyanide and potassium mercuric iodide were 
examined and found to be inactive. This confirmed 
that the reaction takes place between the olefine 
and the mercuric ion rather than the covalent or 
co-ordinated mercury atom. 

A solution of mercuric acetate in dilute acetic 
acid absorbed olefines readily but the reaction was 
either somewhat reversible or some paraffin solu- 
tion took place, as on “washing” the solution with 
air, some gas was given up. 

A solution of mercuric sulphate in 22 percent 
sulphuric acid® or mercuric nitrate in dilute nitric 


TABLE 6 
Absorption of Olefines from Refinery ‘‘Butane"’ by Various 
Reagents in Bubble Pipets 























| Bleaching | 
| Powder 1 Percent 
Slurry KMn0O, in | 6 Percent He (NO3) 2 
No. of in Sat. 10 Percent Mercuric Bromine + 207 
Passes | Na HCO3 NaOH Acetate Water in 2N H NO3 
1 os | 5.0 11.2 22.0 7.2 
2 1.8 | 8.4 17.0 25.6 16.4 
3 2.6 | 11.2 19.8 25.6 19.6 
a 3.6 | 15.0 22.4 ats 3 22.2 
5 46 | 18.0 24.0 23.2 
6 5.4 } 19.4 24.8 24.4 
2. 6.4 20.2 25.2 24.4 
8 7.6 21.0 25.2 cad 
9 8s | 21.4 re 
10 9.4 21.8 ae 
ee 10.0 220 | ee 
= 10.6 22.4 
wae a 26 = CO 
| eee a | me | wei ees 
See 14.4 , | cae | 
16.. 14.6 | ‘ | 
> 15.0 | ; ee 
i. 15.4 aeied be 
19... 15.8 | er 
20 16.2 | : fae oe 
ae 17.4 











acid less than 3N with or without the addition of 
sodium dichromate, absorbed olefines fairly quickly 
and irreversibly. No appreciable solution of paraf- 
fins could be detected by “washing” the solutions 
with air. Pale yellow sulphate and nitrate precipi- 
tates and an orange dichromate precipitate were 
obtained. j 

As the precipitates are soluble in strong hydro- 
chloric and nitric acids with gas evolution the maxi- 
mum acid concentration of the reagents is probably 
critical. An approximately three normal nitric acid 
solution seemed to be near the upper limit as at 
higher acid concentrations absorption was incom- 
plete. 

The sulphate - precipitate was somewhat sticky 
and thus tended to clog the pipet and obscured the 
observation of the liquid level by adhering to the 
neck. The addition of a small amount of indigo 
carmine to the reagent improved the characteristics 
of the precipitate somewhat but the presence of 
several grams of sodium or potassium dichromate 
per 100 ml. of reagent was more effective. However, 
this only reduced and did not completely eliminate 
the trouble. After a period of use this reagent 
changed from orange to green showing that the 
dichromate was reduced. Since no gas evolutior 
could be seen and no carbon dioxide could be de- 
tected in the gas after ethylene absorption it ap- 
peared that the olefine oxidation products were 
soluble in the reagent. 

From the results of this work it can be seen 
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Olefine absorption from plant butane using various reagents (Table 6). 


that the mercury salts are the most promising 
reagents of those examined. Although the physical 
characteristics of the precipitate formed can occa- 
ey be troublesome, this is not a_ serious 
actor. 


Modified Method for the Determination of 
Higher Olefines and Ethylene 


Total olefines are determined by absorptions in 
the mercuric sulphate-sulphuric acid reagent’ (57¢ 
mercuric sulphate and 10g sodium dichromate in 
220 mls 22 percent sulphuric acid) after the re- 






moval of acid gases by a 40 percent caustic soda 
or caustic potash solution. Another sample is passes 
into a bead pipet containing 87 percent sulphuric 
acid for two three minutes periods; after a caustic 
soda wash the sample is passes through the mer- 
curic sulphate reagent until there is no further 
decrease in volume. The loss in:his reagent gives 
the residual ethylene content of the gas. The 
higher olefine content is the difference between 
total olefines and ethylene. This method gives satis- 
factory and reproducible results. 


Discussion 


This modified method for the determination of 
the higher olefines in refinery gases is not as simple 
as the previous method in that it calls for the 
analysis of two separate portions of the sample. 


If it is possible to use a different acid pipette 
for each type of gas analysed the previous method 
may still be used once the 87 percent sulphuric 
acid has been saturated with respect to the butane 
in the gas. However, when different gases are being 
analysed in the one apparatus this is normally im- 
possible. : 

In any case the ethylene is best determined with 
the mercuric sulphate reagent of Francis and 
Lukasiewcez modified by the addition of dichro- 
mate. 
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ie’ S from Mie C55 Gas 


Maneun Petroleum Corporation is currently 
processing 6 million cubic feet daily of sour casing- 
head gas for a total production of 84,000 gallons per 
day of liquid products, which includes propane, iso- 
butane, butane, and 18-pound RVP natural gasoline, 
in the Salem, IIl., Plant No. 21. These products are 
substantially free of hydrogen sulphide and pass the 
No. 1 copper strip test; also, corrosion of equipment 
using residue gas as fuel has been substantially 
reduced. Before installation of the treating units, cor- 
rosion had caused serious difficulties in operation of 
the plant. 

Hydrogen sulphide and mercaptan sulfurs are 
removed from the gas and the products by treatment 





Photograph at right shows raw gasoline re- 

ceive’ from which liquid and uncondensed 

vapors flow to separate caustic wash equip- 

ment to reduce the hydrogen sulphide con- 
tent. 
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|= is a description covering the main features of the 
method and equipment utilized by Warren Petroleum Corpo- 
ration in the Salem, Ill., Plant No. 21 to eliminate corrosion 
difficulties in the processing of casinghead gas having an 
H.S content of 95 grains per 100 cubic feet. 





with sodium carbonate, caustic wash, and cupric 
chloride at various points in processing. 

Inlet gas from field separators flows through an 
inlet scrubber and is compressed to 50 psig, as shown 
in the flow sheet of Figure 1. After cooling and flow- 
ing through a low-stage scrubber, the gas enters two 


Photograph at left shows Warren Petroleum 
Corporation’s Salem Plant No. 21 in Illinois. 
Installation of treating units at Salem where 
6 million cubic feet daily of sour casinghead 
gas is processed, has resulted in products 
substantially free of hydrogen sulphide. 
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Flow Diagram of Salem Plant No. 21: 








200 GPM. 
6 MM CF/D 
35,000 GAL 
6000 - 
17,000 * 

O00 GAL. 


QPERATION DATA 
OIL CIRCULATION 375 GPM 
SODA ASH CIRC. 
INLET GAS 
PROPANE 
\SOBU TANE 
BUTANE 
18 $ GASOLINE 
TOTAL 


bubble plate towers connected in 
series for contacting with a coun- 
tercurrent flowing solution of so- 
dium carbonate, Na,CO,. The 
solution has a one percent con- 
centration of sodium. carbonate 
and is pumped over the towers in 
equal volumes at a total rate of 
200 gallons per minute. The total 
reduction of the hydrogen sul- 
phide content of the gas is 92 
grains, 75 grains being removed 
in the first tower. As the towers 
are connected in series for the 
flow of gas and in parallel for the 
flow of sodium carbonate, the gas 
is contacted twice with the fresh 
solution. 











Simple Reactivation Method 


Spent sodium carbonate solu- 
tion is reactivated by a relatively 
simple method. The liquid is 
pumped over an aerator tower and 
flows down over baffles and 
breaker strips placed in the tower 
countercurrent to a stream of air 
entering the bottom of the tower 
from a blower. This blower sup- 
plies the required volume of air at 
low pressure to release the hydro- 
gen sulphide and reactivate the 
sodium carbonate. Reactivated 
liquid is collected in the base of 
the tower. 

The gas containing 3 grains per 
100 cubic feet flows to the ab- 
sorber for contacting with absorp- 
tion oil pumped over the tower at 
a rate of 375 gpm. Residue gas 
from the absorber is used for plart 
fuel, and since installation of the 
treating unit, is relatively free of 
corrosive properties. Rich oil from 
the bottom of the absorber and 
condensate from the low stage 
scrubber is pumped through rich- 
lean oil heat exchanger to the 
rich oil flash drum, and_ then 
passed to the still for stripping. 
Lean oil from the still is pumped 


| back to the absorber and overhead 


product is condensed and flowed 
to the rundown tank. 

The liquid and vapor from the 
rundown tank are contacted with 
caustic (NaOH) maintained at a 
strength of 15 percent by weight. 
Instead of an occasional check on 
the strength of the solution with 
a hydrometer only, an analysis is 
made frequently to maintain the 
desired concentration, rather than 
discard and replace the solution 
when the concentration is low. 
Liquid:from the rundown tank 1s 
pumped to the liquid caustic wash 
tank, which is equipped with a jet 
contractor to insure mixing of the 
liquids. Vapor from the rundown 
tank are contacted with caustic 
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ina wash tower, 3 x 61 feet, and then flow overhead 
to the low accumulator for recombining with the 
liquid from the caustic wash tank. The caustic is 
pumped to the tower at 3 gpm and enters on the 
tenth tray. Caustic carried over from the tank and 
the tower is drained from the low accumulator. 


Propane Production 


Vapor from the low accumulator passes through a 
second stage of compression (approximately 250 
psig) and a cooling section, to the high accumulator. 
Vent gas from the accumulator is used for fuel and 
the liquid combined with the liquid from the low 
accumulator for charging to the deethanizer tower. 
This stream contains approximately one grain of 
H.S per 100 cubic feet of gas. Bottoms from the 
deethanizer flow to the depropanizer, and the propane 
taken overhead. The vapors from the depropanizer 
low through a caustic wash tank and then a drying 
tank of activated alumina to storage. Propane pro- 
duction is 35,000 gallons per day. 

Bottoms of the depropanizer are cooled, contacted 
with caustic as a preliminary precautionary measure, 
gravel washed, and charged to the debutanizer. The 
debutanized gasoline is cooled and treated with 
cupric chloride before transferring to storage. The 
Pant produces 26,000 gpd of 26-pound RVP gasoline. 
\ny grade of gasoline ranging from 12 to 26 pounds 
RVP, can be produced. 

Overhead butane vapors from the debutanizer are 
condensed and then pumped from the butane surge 
tank to the deisobutanizer tower for separation in 
butane as bottoms (17,000 gpd) and isobutane over- 
head (6000 gpd). 

he units for processing and treating in the plant 
are instrument-controlled for simple and efficient 
operation. The results from the methods of treating 
ave been satisfactory for both gas and products. 
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Three more photographs which depict steps taken in process which is 
described in the accompanying article. — 


Upper left shows contactors in which large percentage of hydrogen 
sulphide is removed from incoming gas with a sodium carbonate 
solution. 


Upper right: Interior of compressor building in Warren Petroleum Cer- 
poration’s Salem, Ill., Plant No. 21. 


Photo below shows tower in which reactivation of sodium carbonate 
solution is effected by aeration. 











The Liquelied bas 
Industry 


JAMES B. GARNER 


Chemical Storage Fellowship—Mellon Institute 
Pittsburgh, Pa. 


A STUDY has been made of the prior art, the 
present day practices, and the future trends of the 
industry of liquefied gases. The approach to the study 
has been made from the scientific, engineering, and 
patent viewpoints. The urge of the scientist has been 
a desire to attain the lowest possible temperatures 
and to prove or disprove the generally accepted the- 
ories of matter and energy. The urge of the engineer 
has been to develop highly efficient mechanical con- 
trivances to produce on a commercial scale the lique- 
fied gases which the scientist has showed to be pos- 
sible as a result of his experiments. The inventor has 
endeavored to utilize the deductions of the scientist 
and engineer in some plausible way to provide for 
himself a period of exclusive protection covering the 
use of a process, and/or apparatus. The magnitude 
of the liquefied gas industry has resulted from the 
joint cooperative effort of the scientist, the engineer 
and the technologist. The scientific principles are old. 
The engineering features are well known and were 
covered by patents which have long since expired. 
The future of the industry will be predicted upon the 
scientific experiments, the engineering developments, 
and the patent disclosures, and progress will be con 
ditioned on the development of more efficient devices 
by the engineer, and the discovery by the technolo- 
gist of processes wherein these liquefied gases may 
be used to produce superior and cheaper commodities 
which the public requires, or can utilize. 

The early events in the history of any industry are 
not only informative but are also highly interesting. 
In a sentence these events constitute the romance of 
the industry. Some of these significant events are 
herewith presented in chronological order 

In 1798 Van Marum! was the first to liquefy a gas 
by means of pressure. His experiment was designed 
to test the validity of Boyle’s law. He used ammonia 
gas under pressure and succeeded in liquefying it. 

Sulphur dioxide was liquefied by Monge and Clouet* 
in 1800. Super atmospheric pressure and subh-atmos- 
pheric cooling were employed. 

During the period 1805-6, chlorine,’ hydrogen chlo- 
ride, and arsine* were liquefied by pressure and cool- 
ing. A mixture of snow and calcium chloride was used. 
Stromeyer liquefied arsine at a pressure of 3 atmos- 
pheres and a temperature of 0° F. Northmore lique- 
fied chlorine at a pressure of 18 atmospheres, and 
hydrogen chloride at 40 atmospheres. 

In 1815 Carré® made the first laboratory 
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A S POINTED out by the author, this article will be of special 
interest to those who are making plans for the liquefaction and 


storage of natural gas. The. large amounts of natural gas being 
blown into the air or flared can be utilized and made valuable. 
The great expansion of the natural gas industry will, he thinks, 
in time require that the high nitrogen natural gases of Hugoton 
and other fields be utilized. These high nitrogen gases, too low 
in heat value and too expensive to transport to develop markets, 
will be separated on the one hand into hydrocarbons and on the 
other hand into nitrogen. The separation will be effected by a 
liquefaction process and the hydrocarbon content used in the 
| great markets without any change in existing appliances. 





chine. As refrigerant concentrated aqueous ammonium 
hydroxide was used. The following description of his 
machine has been taken from Bloxam’s Chemistry, 
1903 Edition: “Gas is generated by heating a concen- 
trated solution of ammonia in a strong iron boiler 
whereby it is liquefied by its own pressure in an 
iron receiver placed in cold water. When the boiler 
is taken off the fire and cooled in water, the liquefied 
ammonia evaporates very rapidly from the receiver 
back into the boiler, thereby producing so much cold 
that a vessel of water placed in spirits of wine con- 
tained in the cavity of the receiver, is at con- 
gealed into ice. Seventeen grams of liquid ammonia 
used 5661 gr. units of heat in vaporizing. 

[n 1823 Sir Humphrey Davy‘ had installed appara- 
tus for the compression and liquefaction of gases at 
his laboratory in the Royal Institution. He liquefied 
chlorine, hydrogen sulphide, and hydrogen chloride. 


once 


Faraday was his assistant. 

Faraday’ began his study of gas liquefaction in 
1823. His earliest method consisted of placing mate- 
rials necessary to make gases sealed up in one end of 
a bent glass tube where heat was applied to the end 
in which the materials were contained, and the other 
end of the tube was placed in the cooling mixture 
of ice and salt. The liquefied gases were: chlorine, 
sulphur dioxide, hydrogen sulphide, cyanogen, am- 
monia, carbon dioxide, nitrous oxide, and hydrogen 
chloride. 

In the period 1822-3 Cagniard de la Tour® was the 
first to intimate that all gases have critical tempera- 
tures and pressures. He reported that “at a certain 
(high enough) temperature a liquid under sufficient 
pressure becomes a vapor or gas having the same 
volume as the liquid itself.’ It was not realized at 
this time, or even in the life of Faraday that the solu- 
tion of the liquefied gas problems involved the use 
of accurate themodynamic data. 

In 1824 Bussi® was the first to use liquid sulphur 
dioxide in the making of ice and for the liquefé rction 
of other gases. He employed rapid evaporation under 
reduced pressure. 

In 1834 Thilorier’® prepared liquid and solid car- 
bon dioxide on a rather large scale. He used in his 
earlier experiments cast iron apparatus but later on 
changed to apparatus made of copper. These vessels 
functioned both as compresser and receiver. The prac 
tical incentive for Thilorier’s work was the manu- 
facture of carbonated beverages. This investigator 
discovered that when solid carbon dioxide was mixed 
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with diethyl ether that extremely low temperatures 
were obtainable. 

In 1839 Mitchell’ succeeded in producing a tem- 
perature —146° F. by rapidly removing the vapor 
from a mixture of solid carbon dioxide and diethyl 
ether. At this time this was the lowest temperature 
which had ever been produced. 

In 1844 Natterer** compressed gases in a wrought 
iron vessel to approximately three thousand atmos- 
pheres pressure. The primary object of these experi- 
ments was to liquefy air, nitrogen, oxygen, and hy- 
drogen. The secondary purpose was to determine 
the deviations from Boyle’s law which these gases 
underwent when subjected to the extremely high 
pressures. Natterer failed in his primary object for 
the reason that he did not cool these gases below 
their critical temperatures. 

In 1845 Faraday** resumed his systematic study. 
All of the best scientific information and engineering 
appliances which were available were used. He suc- 
cessfully liquefied ethylene, silicon tetrafluoride, phos- 
phine, boron trifluoride, and solidified hydrogen bro- 
mide, hydrogen iodide, cyanogen, ammonia, sulphur 
dioxide, hydrogen sulphide, and nitrous oxide. Fara- 
day used two air pumps in his experiments, one for 
compressing the gases and the other for the reduction 
of pressure on a mixture of solid carbon dioxide and 
ether. He obtained a temperature of —166° F. and 
used an alcohol thermometer in his temperature meas- 
urements. The results of Bussi’s and Thilorier’s ex- 
periments were confirmed. Faraday was the first 
experimentor to use jointly and systematically com- 
pression and refrigeration. 


Joule-Thomson Effect 


Almost simultaneously with the work of Faraday, 
Joule** in 1845 conducted his initial experiments to 
test the validity of Boyle’s law. This work was con- 
tinued in association with Thomson (Lord Kelvin). 
In 1852*° the results of these investigators were pub- 
lished. Decrease in temperature which a gas shows 
when expanded freely through a valve or orifice is 
the result of internal work performed in separating 
the molecules farther from one another, thus over- 
coming the forces of attraction that operate between 
the molecules. The change in temperature is the well- 
known Joule-Thomson effect now so extensively em- 
ployed in the production of extremely low tempera- 
tures and in the liquefaction of air. The discovery 
marked an epoch in the history of the liquefaction 
ot gases. 

In 1849 Gorrie’® built the first compressed air ice 
machine. 

In 1850 Berthelot?” succeeded in compressing gase- 
ous oxygen to a pressure of 780 atmospheres, but 
lailed to liquefy it for the reason that he did not have 
it cooled below its critical temperature. 

In 185% Siemens® was the first to suggest the 
Principle of the temperature interchanger. He was 
led to this idea by his inability to utilize “the cold 
in gases which had been freely expanded from one 
hundred atmospheres to one atmosphere.” He en- 
deavored to utilize this “cold” in heat exchangers to 
attain a temperature sufficient to liquefy air. The 
actual cooling effect of the Joule-Thomson procedure 
Was so small, namely, 45° F., for a drop in pressure 
from one hundred atmospheres to one atmosphere, 
that this reduction could only become useful when it 


August, 1948—A Gulf Publishing Company Publication 


was associated with a temperature interchanger. The 
practical application of the work of Joule-Thomson 
and the suggestion of Siemens are the bases upon 
which the modern-day processes of producing liquid 
air, nitrogen, and oxygen are founded. 


Fuel Consumption—Ice Production 


In 1862 Kirk’® made preliminary economic studies 
of ice manufacture and was the first to correlate ice 
production with fuel consumption. He found that four 
pounds of ice could be made by the consumption of 
one pound of coal. Kirk used high pressure air, which 
he had water-cooled and permitted to undergo free 
expansion, thus producing refrigeration. The spent 
air was repressured and used in the cycle. 


In the period 1862 to 1898 Regnault”® conducted his 
classical work on the determination of the specific 
heats of various gases and liquids. His experimental 
methods are today unrivaled for care and accuracy 
and can well be taken as a model and a standard for 
present-day research. He determined specific heats of 
gases at atmospheric pressure and determined the 
effect of pressure on specific heats of gases up to four 
atmospheres. The variations which specific heats 
undergo with changes of temperature and pressure 
were obtained. The commonly accepted ratios of spe- 
cific heats for the gases: hydrogen, air, nitrogen, 
oxygen, carbon monoxide, carbon dioxide, steam, and 
methane are those of Regnault. A knowledge of spe- 
cific heat relationships is necessary for all processes 
having to do with the use of gaseous fuels—the com- 
pression, expansion, and liquefaction of them. All 
problems of refrigeration are inseparably connected 
with those having to do with specific heat relationships. 


In 1869 Andrews*™ established by his work that 
there was for each gas a definite temperature, known 
as the critical temperature, above which it could not 
be liquefied no matter what pressure was employed. 
This discovery is one of the epoch-making procedures 
in the liquefaction of gases and explains the failures 
of Berthelot and Natterer to liquefy the so-called per- 
manent gases. In the Bakerian lecture before the 
Royal Society of London, Andrews was the first to 
publicly announce his belief in the continuity of the 
gaseous and liquid states of matter. 


In 1871** Siemens was the first to suggest the use 
of the platinum resistance thermometer for low tem- 
perature measurements in the liquefaction of gases. 

In 1873 van der Waals published at the University 
of Leiden, his dissertation on The Continuity of the 
Liquid and Gaseous States. In this he explained fully 
all of the experimental work which he had done and 
correlated it with the work of earlier investigators. 
His well-known equation was the summation of this 
earlier work. His studies had only begun, for on Feb. 
23, 1889, he delivered a series of lectures before the 
Academy of Sciences in Amsterdam,” reviewing this 
earlier work and announcing results of his later labors 
as the “Law of Corresponding States.” According to 
this law all substances in corresponding states behave 
alike, for example, isothermals, boiling points, vapor 
pressures, and latent heats should be identical for 
the liquid-gas systems at corresponding temperatures. 
Many lines of investigation have been suggested and 
occasioned by the work of van der Waals and the 
results of these investgations have been fundamental 
and of great importance in the more recent studies 
relating to the liquefaction of gases. Illustrious and 
well-known scientists and engineers in the history 
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of the liquefaction of gases are herewith mentioned 
in association with the work of van der Waals as 
follows: Witkowski, Wroblewski, Olszewski, Onnes, 
Ramsay and Young, Travers, Clausius, Dieterici, 
MacDougall, Trouton, Linde, Hampson, and Claude. 

In 1876 Linde** devised the earliest ammonia re- 
frigerating machine wherein he employed the cycle: 
rapid evaporation, compression, condensation, and 
valve regulation back to evaporator. Undoubtedly 
this was the beginning of Linde’s great career in the 
field on gas liquefaction. 


First Liquid Oxygen 


In 1877 Pictet,”® in Switzerland, and Cailletet?® in 
France, working independently, were the first to pre- 
pare liquid oxygen. Cailletet compressed oxygen, 
cooled it with water and refrigerated it to the tem- 
perature available by the evaporation of liquid sul- 
phur dioxide at reduced pressure, and then caused the 
compressed, cooled, and refrigerated oxygen to ex- 
pand suddenly. Pictet employed for the first time the 
so-called cascade system of refrigeration. He used 
liquid sulphur dioxide to boil under reduced pressure 
and atttained a temperature of —40° F. This cold 
gas was circulated countercurrently to dry carbon 
dioxide under a pressure of four to six atmospheres. 
This procedure resulted in the liquefaction of carbon 
dioxide. The liquid carbon dioxide was then boiled 
under reduced pressure to attain temperatures ap- 
proximating —140° F. The cold gaseous carbon di- 
oxide was circulated countercurrently to the highly 
compressed oxygen and liquid oxygen was obtained. 
This is the first instance of the successful use of the 
so-called cascade system, Cailletet prepared large 
quantities of liquid ethylene and commended it as 
one of the most valuable refrigerants. He employed 
it, boiling under reduced pressure, as a cooling agent 
when he liquefied methane and other gases. The tem- 
perature which he realized was approximately —195° F. 
Liquid oxygen was produced by the adiabatic expan- 
sion of the compressed water-cooled cascade refriger- 
ated oxygen. Since Pictet’s time any system of re- 
frigeration which uses a number of liquids with 
successively lower boiling points, each of which is to 
precool the next gas to be liquified, is called the cas- 
cade system. This discovery was another epoch in 
the history of liquefaction of gases. These two inves- 
tigators liquefied air, oxygen, nitrogen, hydrogen, 
nitrous oxide, carbon monoxide, methane, and acety- 
lene. Caillettet was the first to introduce the idea of 
adiabatic expansion with the performance of external 
work. 

In the period 1876 to 1893 Amagat*’ issued nine 
publications covering the compressibility of gases 
and liquids. He investigated the deviations from 
Boyle’s and Charles’ laws which the following gases 
show: hydrogen, nitrogen, oxygen, air, carbon mon- 
oxide, methane, ethylene, carbon dioxide, and amy- 
lene, and contributed largely to the determination 
of the values of constants a and 6 in the van de Waals 
equation of condition. The knowledge of these deviations 
is of primary importance in the problems of gas lique- 
faction. 


In 1878 Windhausen*™ constructed an ice machine 
(in London, England) capable of producing 12 tons 
of ice per day. The refrigerating cycle which was 
employed, consisted of the absorption of vapor at a 
low temperature and its release at a higher tempera- 
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ture. The cost of operation was prohibitive 
mercially. 

In 1879 Coleman” of Glasgow, Scotland, equipped 
two ocean-going vessels with refrigerating ma- 
chines. These vessels were used for the transporta- 
tion of food stuffs from America and Australia. The 
two installations were the first application of re- 
frigeration to ocean transportation. The machine 
which Coleman built contained the first commercial 
heat exchanger, which he described as “an appara- 
tus whereby the compressed gas (water-cooled) 
was further cooled before expansion by means of 
the cold air from the room in its passage (from the 
expansion chamber) to the compressor, the same 
air being used over and over.” 


In 1880 Linde® devised his machine in which 
liquid carbon dioxide was used as a refrigerant, and 
a cycle similar to that in his earlier ammonia ma- 
chine was employed. 

In the period 1883-4 Wroblewski" and Olszewski, 
working in the University of Cracow, Poland, lique- 
fied oxygen, nitrogen, and carbon monoxide, and 
studied the physical properties of these liquids. The 
cascade system of refrigeration was employed using 
the liquids: sulphur dioxide, carbon dioxide, and 
ethylene. They realized a minimum temperature of 


om- 


—238° F. 


Olszewski* was the first to study in a detailed and 
accurate manner all of the temperature, pressure, 
and volume relations of liquid methane. 


Research by Kammerlingh-Onnes 


In 1884 Kammerlingh - Onnes,** working in the 
University of Leiden, Holland, conducted probably 
the most extensive and successful researches ever 
attempted in the matter of liquefving gases. Numer- 
ous and various cascade systems were emploved 
and all known gases were successfully liquefied in 
his laboratory. His greatest achievement was in 1908 
when he liquefied helium,—the gas which had re- 
sisted all prior attempts at liquefaction. Onnes real- 
ized temperatures closely approximating the abso- 
lute zero. In the preparation of liquid helium highly 
compressed helium was circulated through an appa- 
ratus in which it was cooled first to the temnera- 
ture of boiling liquid air, and then to —432° F. by 
means of liquid hydrogen boiling under 60 ™m 
pressure, and then it was passed through a specially 
constructed liquefier of the Hampson tvpe. (See 
later reference). In 1908 Onnes continued his funda- 
mental research on liquefaction of gases and his 
study of the many physical properties of these 
liquids. He employed the cascade principle wherem 
he used liquid methyl chloride, ethylene, oxygen, 
and nitrogen, on the one hand, and on the other 
hand, a cascade cycle composed of liquid ammonia, 
ethylene, methane, and nitrogen. In his low tem: 
perature work, Onnes used alloy electrical resistant 
thermometers made of constantan, phosphor bronze 
containing lead, and carbon. 

Keesom,** a colleague of Onnes, used 
cvcle of ammonia, ethylene, methane, and nitrogen 
in his work leading up to the solidification of helium. 
(June 26, 1926). Every known gas and liquid ha¢ 
been solidified. Based upon measurements which he 
made, the work required in the production of one 
gallon of liquid nitrogen was 2.05 kilowatt hours. 
This figure included all thermal and fractional !osseés 
which might be expected to occur in practice. [aseé 
upon the data used by Keesom, it has been calet- 
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lated that one gallon of liquid methane at atmospheric 
pressure will require only 0.649 kilowatt hours. 

In 1884-6 Dewar*® prepared large quantities of 
liquid oxygen and air in a cascade system wherein 
methy! chloride and ethylene were used. He also 
constructed the first successful vacuum-walled con- 
tainers for liquid gases. In securing the high vacua 
he used activated charcoal as absorbent of residual 
gases. Prior to the development of the vacuous con- 
tainer, various materials—metallic and non-metallic 
_covered with insulating materials were used to 
contain or store the liquid gases. It seems highly 
probable that Dewar was the first to make use of 
the so-called pentane thermometer. 


In 1895 Hampson* realizing the commercial im- . 


portance of air liquefaction, devised a so-called sim- 
ple form of apparatus known as the Hampson lique- 
fer. The regenerative system of cooling was em- 
ploved commercially for the first time. Both Hamp- 
son and Linde sensed the commercial possibilities 
of the separation of liquid air into its various com- 
nonents and reasoned from their knowledge of the 
fractionation of alcohol and petroleum that this sepa- 
ration could be easily and commercially effected. 

In 1895 Linde,*? working independently of Hamp- 
son, devised the process which bears his name, for 
the production of liquid air, oxygen, and nitrogen. 
This process does not require the use of auxiliary re- 
frigerants. It is the method of so-called self intensive 
refrigeration. Air is freed of its content of dust, water, 
and carbon dioxide. It is highly compressed and the heat 
of compression is reiected bv water cooling. The double 
irculating tvpe of regenerative cooling is emploved and 
the cooling is that obtained by the Joule-Thomson effect. 
In 1897 he made the first technical application of 
liquid air to the manufacture of explosives. 

In 1898 Dewar*® succeeded in liquefying hvdro- 
gen. He utilized the cascade principle of precooling 
the highly compressed hydrogen and then the Joule- 
Thomson effect with double regenerative cooling. 
He attained a minimum temperature of —432.4° F. 

In 1899 Thrupp* devised apparatus and methods 
for the refrigeration of-liquefied air and other gases. 
\uxiliary cooling was effected by ammonia and final 
cooling by an expander turbine doing external work. 
“The apparatus mav be used for separating ethylene 
and other more easily condensible hydrocarbons 
from ordinary coal gas, or separating hydrogen 
from coal gas or water gas by liquefying the other 
constituents of the mixture.” Regenerative cooling 
was emploved and the liquefied gas holder or other 
receptacle as required was surrounded by an annu- 
lar space and a thick enclosure or jacket of insulat- 
ing material. 


Continuous Liquefaction 


In 1900-02 Claude*? used the expansion engine 
wherein a portion of the highly compressed and 
water cooled gas was expanded in a cylinder fitted 
with a piston, thereby performing external work and 
lowering the temperature of the gas below its criti- 
cal temperature. The cold expanded gas was utilized 
in cooling the portion of gas which was still under 
high pressure. The result of the procedure was the 
liquefaction of the gas in a continuous manner. 
Claude employed a peculiar type of heat exchanger: 
This consists of wide baffle tubes in which the in- 
coming gas is cooled and in some cases partially 
liquefied at the expense of the outgoing cold product, 
the latter passing through narrow vertical tubes 
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within the exchanger.” In the large scale plants em- 
ploying the Claude process double expansion engines 
and dephlegmators are used. 

In 1901 Dyer*? invented an apparatus for carrying 
out a method of reducing the temperature of gases 
or vapors. Primary, secondary, and tertiary cooling 
devices were specified in a series. The gas from each 
device was expanded and used countercurrently and 
progressively in cooling the oncoming high pressure 
gas or vapor. 

In 1910 Erdmann and Stolzenberg** experimented 
with liquid air in the analysis of gases by fractiona- 
tion at temperatures thus available. Some use was 
made of the published data regarding liquefaction 
and solidification temperatures and pressures. 

In 1910 Peterson, Kerr, Phinney, and Snelling** 
investigated the possibilities of commercially lique- 
fying natural gas and later built a plant at Follans- 
bee, West Va., for the commercial exploitation of 
the so-called “Gasol.” Natural gas as it came from’ 
the well or line was compressed to 35 atmospheres’ 
and cooled to ordinary temperature with water. A 
liquid was obtained and was composed largely of 
liquid ethane and propane. Some methane was in 
solution. One volume of the liquid when vaporized) 
yielded 350 volumes of gas under standard condi- 
tions of temperature and pressure. This material was 
sold extensively in steel cylinders under pressure. 

In 1911 Heylandt*® was the first to use a turbine 
for the production of liquid air. His patents** covered 
the use of an expansion engine for cooling in such a 
way as to avoid the use of ordinary lubricants. He 
used two mixtures for producing low temperatures 
in the liquefaction of gases, namely, 1) snow and 
salt, and 2) solid carbon dioxide and diethyl ether. 
Certain patents of Heylandt*’ covered well insulated 
metallic containers for the storage and transporta- 
tion of liquid gases, such as liquid air, liquid oxygen, 
liquid hydrogen, etc. 

A patent entitled Process for the Production and 
Maintenance of a High Vacuum, Especially in Metal 
Vessels for the Storage and Transportation of Lioue fied 
Gases*® covered an improvement of the procedure of 
Dewar.*® The activated carbon as used by Dewar 
was replaced by magnesium carbonate or magnesium 
oxide. Heylandt claimed higher adsorptive qualities 
for these substances than that of activated charcoal. 
It is stated in the literature that large conainers for 
the storage and transportation of liquid gases have 
been built wherein these substances have been used. 

In 1912 Burrell and Allen®® minutely described 
liquefied products from natural gas, their properties 
and uses. 

In 1913 Lebeau and Damiens*™ devised a method 
of analysis for complex mixtures of hydrogen and 
gaseous hydrocarbons by fractional distillation at 
low temperatures. This work was one of the fore- 
runners of the classical and highly important work 
of Col. G. A. Burrell and his associates in the Bureau 
of Mines, and the more recent work of Podbielniak. 

In 1913 Burrell and Seibert™ published a technical 
paper entitled Errors in Gas Analyses Due to Assum- 
ing that the Molecular Volumes of All Gases Are Alike. 
This publication had fundamentally to do with the 
van der Waals equation of condition and Haber’s 
work entitled Thermodynamics of Technical Gas Re- 
actions. 

In 1914 Cabot** made applications for letters patent 
entitled Means for Storing and Transporting Liquid 
Gas and Apparatus for Condensing Gas Under High 
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Pressure. Specifically these applications covered ap-  /lluminating Gas by Fractional Distillation at Low Tem- 
paratus and processes for the liquefaction of natural peratures and Pressures. In conducting the research 
gas, its storage, its transportation in large quantities the investigators prepared pure methane, ethylene, 
in barges, and its vaporization at destination, such propane, butane, butylene, carbon dioxide, and acetylene, 
as desired when such gas is necessary for lighting, The authors state: “there are scarcely any gases 



































































































“ : Cod 
heating, and propulsion purposes. Novel features of that cannot be purified by careful adjusting and . 
construction, combination, and arrangement of parts using the proper temperature so that they are pure ti 
were claimed. enough for the finest density of vapor-pressure work.” hs 
In 1915 Burrell, Seibert and Robertson™ published Many samples of natural and manufactured gas were Mel 
a technical paper entitled Analyses of Natural Gas and analyzed. Fundamental to this work was the. then ; 
Pro 
= oad od a 2 : > 
P 
PATENT SITUATION 7 
rT 
The following list of patents and references cover the various methods of storing and Met 
transportation of liquefied gases prior to 1919, and are of noteworthy value relative to the p 
pending plans for the storage and transportation of liquefied natural gas: Pro 
1) W. Ann. der Phys. 66, p. 544 (1898) li 
2) d’Arsonval, Compt. Rend., 126, 1686 (1897) . 
3) Dewar, Weidemann’s Beibl., 18, 334 (1894); 20, 193 (1986); German Patent No. 169,514 by 
4) Stock, German Patent No. 189,832; Austrian Patent No. 34,524; French Patent cal 
No. 384,789 = 
5) Thermos, A. G., German Patent No. 212,670; 221,270 App 
6) Winand, German Patent No. 197,713 \ 
7) Beckman, Zeit. fur angewandte Chemie, 22, 673 a 
8) Claude, Air Liquide, Oxygen, Azote 1909 p. 258 Pro 
9) Place, U. S. Pat. 646,459; 707,634 883,479; Brit. Pat. 5976/1900; French Pat. 321,860. us 
10) Jolys, British Patent No. 14,673/1900; 11,835/1899; 21,816/1899. fy 
11) Chase, U. S. Pat. No. 652,471; 911,294 Port 
12) Heylandt, German Pat. No. 165,682; French Pat. No. 343,818; British Pat. No. i 
17,884/1905; U. S. Pat. No. 797,577 Liqu 
13) Schumann, Austrian Pat. No. 42,029 - 
14) Ostergren, German Pat. No. 115,772; Austrian Pat. No. 4,426 British Pat. No. Met 
10,883/1899; U. S. Pat. 644,259 of 
15) Brady, U. S. Pat. No. 662,217; British Pat. No. 6039/1899; Austrian Pat. 1704 Ame 
16) Sewall, U. S. Pat. No. 665,349 Proc 
17) Bobrick, U. S. Pat. 673,073 -: 
18) Hargrove, U. S. 625,760; British Pat. No. 11,243/1899 of 
19) Groth, British Pat. No. 13,588/1908 Mee 
20) Societe L’Air Liquide in Paris, French Pat. No. 337,127 -- 
21) Erlwein and Marquardt, German Pat. No. 188,899; Brit. Pat. 24,673/1906 App: 
22) Monasch, German Pat. 209,665 «yt 
23) Beck, German Pat. No. 182,405 ro 
24) Kowastch, German Pat. 294,611; 305,740 fre 
25) Sieder, German Pat. No. 297,000 Ape 
26) Ockelmann, German Pat. No. 192,013 Appe 
27) Bock and Russbacher, German Pat. 225,462 Refri 
28) Heylandt-Gesellschaft, German Pat. 250,263; Austrian Pat. No. 54,105; U. S. Pat. we 
1,033,398; Brit. Pat. No. 1663/1912 an 
29) Gesellschaft fur Linde’s Eismaschinen A. G., German Pat. 295,141 x. 
30) Mewes, German Patent Nos. 259,825; 292,727; 311,353 Air 
31) Fate, German Pat. 246,623 Proct 
32) Hinkel, German Pat. 295,752; 306,031. nn 
33) Gehlig, German Pat. No. 296,006 "es 
34) Lilienfeld, German Pat. 253,975; 253,976 Meth 
35) Koniglichen Porzellen Manufaktur, German Pat. No. 305,330; 305,982 ~- 
36) Kiel, German Pat. No. 305,570; 289,161 Refri 
37) Smoluchowsky, German Pat. No. 268,490 Proe 
38) Porzellanfabrik Akt. Ges., German Pat. No. 308,772 Prow 
39) Sprengluft-Gesellschaft, German Pat. 310,592 ati 
In the above list of patents and references the following are noteworthy: 1) Double- Vague 
walled containers—inner and outer vessels concentrically placed, either* cylindrical or - 
spherical, with provisions for eliminating or reducing to a minimum heat transmission to ati 
the contents of the inner vessel, and provisions are made for evacuating the space between tre 
the walls; 2) The materials used in the construction of the walls of the two vessels are: of dro 
glass, porcelain, metallic alloys, tin plate, manganese steel, lead, and copper. Textile fabrics, .- 
cardboard, hard rubber, papier-mache, and similar materials are coated inside and outside lene 
with resins made of formaldehyde and phenol and used as insulating materials. (German dro 
Pat. No. 259,825); 3) The various insulating materials specified are: asbestos, cork, feathers, we 
porous or perforated materials, paper, wood fibre or pulp, wood, wool felt, hair felt, mineral stit 
or slag wool, glass wool, clay, ebonite, papiere mache, blotting paper, various thin metallic Appa: 
sheets, lycopodium or club moss, diatomaceous earth, lamp black or soot, zinc powder, Prose 
emery, quartz powder, coke powder or dust, silk, and other textile fabrics; 4) The evacuated ara 
space betwen the walls is produced mechanically and/or by the addition of substances like Proce: 
activated charcoal, magnesium carbonte, magnesium oxide, porous carbon pressed in blocks Prove 
like cork, to absorb residual gases; 5) Air contained in the inner space is replaced with the its 
vapors of sulphur dioxide or carbon disulphide and use made of the peculiar properties of Appa 
these substances in producing the vacuous space; 6) Provision is made for the reduction of 
radiant heat by use of mirriors on the faces of the surfaces containing the low pressure 
gases: These mirrors are: of mercury, silver, and various highly polished surfaces; 7) Con- 
tainers for use in express and rail shipments have been provided; 8) Containers for trans- 
portation of rather large capacity (3170 gallons) are described for shipments by truck 
or rail. 
id 
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i Date 
Patent Date Patent jate 
TITLE Inventor Granted | Number | Application TITLE Inventor Granted | Number | Application 
yn : scati pparatus fi vering hydrocar- 
Cooling = eapenating o histone = peat si e Roberts 8-17-15 | 1,150,454 | 2-25-11 
ao or _ process of liquefyin ‘and se 
inuefaction of ques ane pretee | Cs sede 6-16-85 | 320,305 | 4-24-85 a ~ Racal > Place 8-31-15 | 1,152,044 | 11-29-07 
tion of refrigeration. . 4 ee 5 Art or process of liquefying +. and 
Process fying gases and pro- space it into oxygen and nitro- 
ducing ulin J. J. Suckert C16-8 | RS) CO is oe i oe Place 8-31-15 | 1,152,120 | 11- 9-11 
Method of and apparatus for ueay- Art or pasouss of a ay ing = 
poe a ae | Jd. Suckert 6-19-85 | 320,307 | 4-24-85 and altvegen Place 10-26-15 | 1,157,959 | 11-13-11 
= Se ih Mothed of erparsting gas mixtures? | Lillienfeld 12- 7-15 | 1,168,423 | 10-13-11 
ali ~- et Tguad ing Apparatus for separating vaporized 
ing or lu ore . 7“ 
peratus for producing retsiggeation J. J. Suckert 6-16-85 | 320,308 | 4-28-85 — — _ gaseous m ae 7- 4-16 | 1,190,711 | 3-18-12 
Separating and cooling s seating or . tus for liquefyin gases with : 
lebricating liquid in producing re-) | 1s 6-16-85 | 320,309 | 5-18-85 — tinea... Hildebrandt 9-26-16 | 1,199,700} 1- 9-11 
frigeration Ziad , A tus for dividing air into its 
Method of and apparatus for ry ‘alements by fractional distillation. .| Flamend 10-10-16 | 1,201,043 | 12- 9-08 
ating a liquehable gas 7 25 od of producing oxygen 
ee Te teasing | wenn vipa Siesta. Art or method 0 leaner nein gk fm 10-10-16 | 1,201,044 | 12- 9-08 
Process of and apparatus for making y nat of. ati the rbd 
liquid chlorin R. ee =e —— . i. a separ | ing g Plece 11-21- 1 | 1,208,477 | 6 8-18 
Package of liquid chlorine hace R. Knietse ‘ ¢ Po ASS eed oe oA 
pr ye aie — constituents of air... ... Place 11-21-16 | 1,205,478 | 6- 9-15 
by rei rigeration, especially appli- : : 
Tn) io Sae | ee) ee a — Fonda 1- 2-17 | 1,211,125 | 10-12-15 
Apparatus for liquefying air ao ” 3-21-99 621,536 8-11-97 —- for liquefying ‘and separ- 
on d , ; ating ; .....| Mewes 2-13-17 | 1,215,957 | 10— 7-15 
> caeabeaetiia “— - 3-21-99 | 621,537 | 10-13-98 Counedader............. Sisters 5- 8-17 | 1,225,514 | 9-27-16 
— di ; Apparatus for condensing gas under 
Apparatus for separating and recov- whiti 4-11-99 | 622,036 | 1-10-98 Eh. geneein Cabot 5~ 8-17 | 1,225,574 | 10-26-14 
eens wo ik a = f Agpanaes for the liquefaction and | Filippo and 
Process of producing and liquefying ‘S short - 5-25-99 629,669 | 12— 6-97 rectification of air®.... Schoonenberg | 2-26-18 | 1,257,470 | 6- 3-16 
Fn ee | FR rating and lique —— ; , Apparatus for liquefyi ing air and sep- c ee 11- 5-18 | 1,283,472 6-30-15 
pparatus 2 . ; = ts.. romme > oe 459, 
agen et oe intial Vaivchm: Were feasts Pn es ey *"" "| Place 1- 6-20 | 1:326,961 | 2-14-16 
Portable vessel or bottle for holding — for the separation of mixed 
= | ny rantenadiaens J. F. Place P 4- 300 646,459 | 12-18-99 Norton 9-28-20 | 1,354,059 | 10-10-15 
liquid gases Yas ae : ORS 7 i , li Reckling- 
Liquifier for atmospheric air r C. E. Tripler 6-19-00 | 652,058 | 2-7 AC 48 for filling oxygen cylinders = ing 10-25-21 | 1,394,955 | 2-28-17 
Process of separating oxygen an ; . , 
nitrogen from mixtures thereof R. P. Pictet 10- 1-01 683,492 | 8- 5-99 ot ae for ee ing Barbet 11- 1-21 | 1,305,466 | 6-25-19 
ahead i redamng Che Compuates |, . 10-14-02 | 710,957 | 3- 3-99 ndiontiumeas.... Norton 5-30-22 | 1,418,015 | 3- 3-15 
Some =a. pein - Apparatus for the separation of gas- ‘ 
Apparatus for reducing the tempera- F. L. Dy 10-14-02 | 711,419 | 3- 3-99 eous mixtures. . Haynes 9-19-22 | 1,429,903 | 4-12-19 
DSS SOND: - er R , Apparatus for the rectification of air.| Davis 10-23-23 | 1,471,833 | 7- 7-20 
y—t LL he Apparatus for liquefying and separ- 
tures, the liquefaction of gases, and 21 seep Sr ncee | ne 10- 7-24 | 1,510,793 3-30-21 
ee a ee |b 1 Linde 5-12-03 727,650 | 7- 9-95 Process for the separation and puri- 
Cpe aes ST beens , : fication of Argon and other rare 
Mechanism for separating liquid ad gases in the atmosphere. . . . Barbet 10-21-24 | 1,512,268 | 7- 8-19 
into its constituents, oxygen anc “ “a oie f : 
a i 3 Merece Demers | + 6-08) 100 | ee ene menvieiend Lafferty 10-28-24 | 1,513,116 ow 
nny Se peaneens Ga Se j 7 7 d rsystem... Bowen, et al 12-16-24 | 1,519,353 8-31- 
gen and oa er ee fied sn be 8 = to 377 90-04 pee ye pela mens Van Nuys 12-30-24 | 1,521,138 | 3-19-21 
Storage vessel for lique gases. ) wy t i conver- 
as See 06 | 909,218 | 5-24-01 gy abe han nea Heylandt 1-13-25 | 1,522,886 | 1- 3-21 
from their mixtures. . R. P. Pietet sities , Apparatus and process f for fraction- ; 
y+ — Wee Ce 3-20-06 | 815,544 | 11- 7-02 ating air. Fonda 9-20-18 | 1,527,639 | 9-20-18 
arating its elements. . . |< . 4 ’ -. 
ee | ee Stor | 855.983 | 11-10-06 eee Van Nuys 5-26-25 | 1,529,538 | 9- 9-20 
elrigerating apparatus y rank Rider 6- 4-07 859,98 = ) 
Insulated container for liquid air, etc..| J. F. Place 3-31-08 883,479 | 4-28-05 —s Se ee ot 
roams far the qustoction of gases, stances from liquids ‘ ..| Jones 10-27-25 | 1,558,619 2- 5-21 
seunnatenn 95 ene Nike Cen G. A. Bobrick 6- 8-09 924,136 5-16-04 Process of recovering helium Rafferty, et al 3-10-25 | 1,529,625 | 6-15-23 
... engorn an eileagen. .-...-. Claud ba 6- 8-09 924.428 8 5-03 Separation of the constitutents of 
Process of separating oxygen from air aude 7-13-09 927.594 | 9-11-06 gaseous mixtures..... . Van Nuys 10-20-25 | 1,557,907 | 5-24-23 
Air liquefier J. F. Place 7 ‘ ’ Liseia-enyenn on Mad Mott, et al 11-10-25 | 1,561,101 1-28-24 
Process for the separation of oxygen 0 950.436 | 12-31-03 Liquefaction of gases. Recordon 11-24-25 | 1,562,915 | 6-24-22 
ating fem Squid ole ' ay - oe rue Method for low-temperature cooling, 
ieparation of gases from their mix- 7 — 5- 3-10 759,170 | 6— 3-07 liquefaction, and +E of not on 2-10-96 | 157a782 | 3-3-9 
; man - ’ yf on 
Mefhod for the separation of gases, | Levy tod | sai-10| 950,503 | 2-16-08 a4 NS Anthon 6-15-26 | 1,589,088 | 3- 5-21 
Proessforc ooling and liquefyinggases.| Hildebrandt 6-29-10 | 962,836 . <a —- ceca ee ai 
enc ay be ea —s Shy ; cultly liquefiable gas mixtures. Mewes, et al 7-27-26 | 1,594,336 | 3-12-24 
Process for the separation of gaseous Y ; 8- 9-10 967,105 | 6- 3-04 Liquid-oxygen container. C. Mott 8-31-26 | 1,598,149 | 5-22-24 
P emp fhe | clement Heetrent hen 7 Liquefaction apparatus. . . Schlitt, et al 10-26-26 | 1,604,240 2- 5-26 
r- hn — ecpar- Mewes 1- 3-11 980,813 | 3- 2-06 Apparatus for the liquefaction “— 
Ligaetaction of = 4 its separation Claude 1-17-11 981.748 6- 1-09 povenepe Coley constituents 0 Van Nuys 10-26-26 | 1,604,248 9- 9-20 
into its constituents. . — si facti d recti- 
—_ ot havelying air and separ- Jeneth 1-30-12 | 1,015,800 | 10-27-09 a nt wars bonend os Van Nuys 10-26-26 | 1,604,249 | 12- 2-19 
ating it into its elemen ; “CKe . , * f 
Process for the production of hydrogen Liquefaction and separation ge Van Nuys 11-16-26 | 1,607,321 1-31-23 
-]2- 1,020,102 | 10-10-10 Method for low temperature cooling, 
from gas mixtures containing hy- Lind 3-12-12 i i : 
Methed of f _ ‘ liquefaction and separation of gases.| Seligmann 1-25-27 | 1,615,597 | 3- 3-24 
h Shame e seve rare gases — Claud 5-14-12 | 1,025,962 | 9-22-09 Separation of the constituents of 
lapeeies for the separation of by. _— ocr ternary gaseous mixtures. . . Wilkinson 3— 8-27 | 1,619,909 | 10-15-25 
s for the separation of hy- ; — 2 yee he Sh 
\ drogen from a gaseous mixture. Linde oe Wy _ pte go pai lidnstie 6-28-27 | 1,684,076 | 6-28-27 
—— = m0 ey ol a sisaks dhl Process of separation of the elements 
ocess for the separation of the con- . ° , 4 mixtures 
Paver of gaseous mixtures. —m isadaeth innit Reins Se dee cal centiheation LeRouge 8- 2-27 | 1,638,005 | 7-21-22 
— for liquelying qaesous mis Bl 9-23-13 | 1,074,094 | 7-31-11 Production of helium from natural gas | Haynes 4~ 3-28 | 1,664,412 | 8- 7-19 
em, of producing ne and sep- ” pr Fes Liquefaction apparatus............. Tolman 7— 3-28 | 1,676,225 | 9-16-22 
g ozone a . . es ‘Baue 
seep. | cae ‘ nena ete acksod eee gy nemeal ee 12- 4-28 | 1,694,308} 1-11-27 
PSS 0} separation o} t e constitu- a 
> of prscous mixtures. Claude 1-13-14 | 1,083,988 | 3-17-10 ——s and gasoline extraction Sei ed 7-16-29 | 1,721,010 | 8 2-26 
8s of separating liquid air into F gic 8 ce Dae S 
Porno ian are Hildebrandt 12— 1-14 | 1,119,158 | 10-16-12 a apes Heylandt 2-18-30 | 1,747,306 | 2-16-28 
ratus ior separating iqui ‘air , aroee 6055 08 o8 8 
vonen of matitwonts. at (ee a 2 i ili 8-19-30 | 1,773,140 | 8-24-28 
of separating gaseous mix- PE EP on: Se ddd at eb artes tad ae 
co a Ow consteente. ..| Pietet 12- 1-14 | 1,119,312 | 6-27-13 Method ofa of and apparatus for eel ‘tak 11- 4-30 | 1,780,250 | 3-27-30 
Or Dan ing an transporting sess gue the m 
tans. obtaining liquid h dr +f Cie SE AS Container for siora <f = Pee eee Braunstein 11-11-30 | 1,781,048 | 2-16-29 
Gahan mans qld hydro 6-11-14 M for producing 
Air liquefier and separator... ‘| Place P1318 11146020 1- 2-08 ‘comp . gas from liquefied gas. Heylandt 7- 7-81 | 1,812,954 | 1- 3-80 
Apparatus for » and ‘ontainer for compressed or liquefied 5 
- = Lod nchenyn ot | wsemees 8-10-15 | 1,149,254 | 2-28-12 ils cos'e_carciannes aaa Wulff, et al 6-21-32 | 1,863,958 | 2-24-29 
a 
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TITLE Inventor 








5- 5-32 | 1,866,514 | 10- 5-27 
9-20-32 | 1,878,317 | 9-29-29 


Apparatus for preparing pressure gaser| Heylandt 
Apparatus for conserving and vapor- 
izing liquefied gases Picard 
Apparatus for the distribution of 
gases under pressure by means of 
liquefied gases. . Picard 
Agparates for transferring and stor- 





8 


1,895,295 | 12-18-28 











Pump for cempressed liquefied gases seen.| Teors 1-21-36 | 2,028,531 | 7-31-33 


Method and a tus for dispensing 

gas materi Mesinger 3-24-36 | 2,035,296 | 3- 1-35 
Cascade system and method of ; oper- 

SIN, Ck Sac X hse tedet cues Murphy 3-24-36 | 2,035,399 | 11-14-34 
Method and apparatus for effecting BAR 

the discharge of a volatile liquid Zenner 4-14-36 | 2,037,673 | 1-24-35 
































rer pe gases | Heylandt 3-14-33 | 1,901,445 | 11-12-27 Method and apparatus for rejecting . 
Me of conserving liquefied wares. | Heylandt 3-14-33 | 1,901,446 | 11-21-27 heat from a cascade system Dana 4-14-36 | 2,037,679 | 1-24-35 
Apparatus for paring pressure gase'| Heylandt 3-14-23 | 1,901,447 | 10— 5-27 Method and apparatus for operatirg 
Container for liquefied gases | Heylandt 7-18-33 | 1,918,335 | 11-21-27 cascade systems with regeneration. | Geir es, Jr 4-21-36 | 2,937,714 | 3-13-35 
System for aaliesine and storing Art of refrigeration. .... | Podbielniak 5-26-36 | 2,041,725 | 7-14-34 
liquid oxygen. . | Kinson 11-21-33 | 1,936,059 1— 5-33 Warm converter for liquefied gases of | 
A tus for and method of pro- low boiling point | Dana 8-16-36 | 2,044,670 | 3-20-34 
ucing compressed gas T evin 8- 8-33 | 1,921,531 2- 3-32 a A liquefying and ‘storing } 
Liquid oxygen apparatus Hickling 12 12 33 | 1,939,592 4-2"-31 | Twomey | 6- 1-37 | 2,082,189 | 5- 9-34 
Container for liquefied gases | DanaandZenner| 10—- 9-34 | 1,976,688 | 4-19-32 Method idtentylen and storing fuel 
Container for liquefied gases Dana 10-30-34 | 1,979,221 1-19-33 gases ; Twomey 8-17-37 | 2,090,163 | 5- 9-34 
— bpd liquefied gases Hansen, etal | 10-30-34 | 1,979,224 1-19-33 Construction for double-walled tank 
| epperatus for dispensing cars!®_.. Hansen 1-21-41 | 2,229,079 | 8-19-39 
ere of liquefied gas. | Harvey | 11-20-34 | 1,981,729 | 12-3C-33 Double-walled container for tank ears.| Zenrer, et al 1-21-41 | 2,229,080 | 8-19-39 
Process of and oom paratus for trans- | ee vaccum insulated tank 
fading Handled eneee | Tegarde 4-23-35 | 1,998,629 | 4- 7-32 Hansen, et al 1-21-41 | 2,229,081 | 8-19-39 
Transfer of liquefied gas gases Salnikoff | §-14-35 | 2.001.253 4- 5-33 Doubie-wailed insulated tank car 
Apparatus for handling liquefied gases| Thomas, et al 8-27-35 | 2,012,561 | 9-25-31 construction. . veel Van Vleet 1-21-41 | 2,229,082 | 8-19-39 
! Expander turbine doing work; insulated vessels: regererrtive cocli e. Apperstvs CoP or ether byer grees from «eel er wetee ers 2 Tiwi: tirg (weter’ ge: —lic vefection 
f other constituerts internal and external work. 3 Progressive expansion ard coc ling 4 Expersion in steves 5 Travers “velocity coeling”. Air and hydreget & Nortor 


TLS, Pat. 1,264,845, 4-30-18, 7 Water gas liquefaction and separation 


known and accurately determined physical constants 
of methane, ethane, ethylene, propylene, isobutane, 
isobutylene, nitrogen, oxygen, carbon monoxide, and 
hydrogen. 

In 1916 Burrell and Robertson® described methods, 
apparatus, and results of experiments on the com- 
pressibility of natural gas at high pressures. 


Production of Helium 


In 1917 Burrell, Moore, Cottrell, and Seibel®® began 
the investigation of the possibilities of producing 
helium. Cady and McFarland had discovered the 
existence of helium in natural gas. The prior scientific 
work, as given herein, provided accurate and depend- 
able data regarding the physical constants of all of 
the constituents of natural gas. These data were used 
in making the plans for the experimental plants at 
Petrolia and Fort Worth, Texas. The problems in- 
volved in the separation of helium from the other 
components of natural gas were similar in character 
to those involved in the liquefaction of air and its 
separation into its components. The cooperation of 
Linde Air Products Company, Air Reduction Company, 
and Jeffries-Norton Corporation was solicited and ob- 
tained. A plant was built to test out the possibilities of 
the processes of each of the three cooperating com- 
panies. The operation of the experimental plants was 
sufficiently successful to warrant the U. S. government 
in building a larger scale plant near Fort Worth. This 
plant continued in operation until January 10, 1929, 
‘when it was discontinued by reason of the approaching 
exhaustion of the Petrolia gas field. In July, 1928, plans 
were formulated for the building of the large helium 
production plant at Amarillo, Texas.*’ In this plant 
natural gas containing about 2 percent helium, 0.7 per- 
cent carbon dioxide, together with the hydrocarbons 
normally present in most supplies of natural gas, was 
treated for the recovery of helium. The natural gas was 
delivered to the plant at a pressure of somewhat more 
than 650 pounds and thus did not require further com- 
pression. The carbon dioxide content was removed by 
scrubbing with a 6 percent solution of caustic soda. The 
water vapor was removed from the gas by cooling in a 
heat exchanger by means of the spent gas on its road 
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8 See also U.S. patent 1,264,845, 4-37-18 


® Water gas 19 Vessel 


as needed in Amarillo—seven miles distant—and under 
a pressure of 75 pounds. Practically all the gas entering 
the plant at ordinary room temperature was cooled to 
—300° F., and brought back to room temperature for 
delivery to Amarillo. The initial refrigeration, and that 
necessary to make up for some of the heat losses, is 
produced in a separate cycle, wherein nitrogen was used. 
This was compressed to 500 pounds per square inch then 
cooled with water and expanded through a small expan- 
sion engine to atmospheric pressure and returned 
through heat exchangers to the gas holder. The ex- 
pansion engine was caused to do work by running 
an electric generator. The system was cooled pro- 
gressively in this manner until the exhaust of the 
engine was sufficiently cold for the purpose. Con- 
siderable cooling was obtained by throttling the 
natural gas from 650 pounds to the return gas pres- 
sure of about 75 pounds. Not much refrigeration was 
needed from the expansion engine after the plant had 
reached a steady operating condition. In this plant 
all of the hydrocarbons of natural gas were liquefied, 
the helium and nitrogen remained as gases. The 
separation was easily effected. The liquefied natural 
gas was revaporized, brought up to ordinary room 
temperature, and delivered into the Amarillo line at 
75 pounds pressure where it was sold to the gas 
company as needed for domestic and industrial con- 
sumption. 

In 1929 a book entitled Geschichte der. Gesellschaft 
fur Linde’s Eismachinen A. G. Weisbaden was pub- 
lished. Reference is particularly made herein to pages 
131-133, 154 and 155. Coke oven gas of the following 

variable composition was used in order to prepare 
gaseous hydrogen for use in the synthesis of ammonia: 


22 to 25 percent 
1 to -2 percent 
3to 4percent 

50 to 57 percent 
5to 7 percent 
2to 5 percent 
6 to 12 percent 


Methane 

Ethylene 

Higher hydrocarbons 
Hydrogen 

Carbon monoxide 
Carbon dioxide 
Nitrogen 


After preliminary treatment of the coke oven gas in 
a tower for the removal of sulphur compounds and a 
major portion of the carbon dioxide, the gas is com- 
pressed by two or three stage compression, to 4 
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English, German and French patents relating to the liquefaction of gases, including the manufacture of oxygen, nitrogen anda 
hydrogen from liquefied gases are as follows: 




































































D a Patent Patent Patent 
tious INVENTOR Number | Date | INVENTOR Number | Date | INVENTOR Number | Date 
PRS English Patents Place. . he 11,609 1902 ap pees Se Cee 249,997 
Sa - ere ‘teen ) Stee “Oe ener soe <3" es 13,529 | 1907 | Merves..................... 251,584 
3-1 Bebvick . ..2%..> segs 25,829 1908 aa gale eben 3,685 1908 Mbtedad bal inide Je atds 124,376 
35 Claude (also Soc. L’ Air Liquide 12,905 | 1900 | Ramsey... °° °°) 77°? '  §i gg b ~weepeeteeeieter: 142.918 
1-14-3 Claude, etc. as above. j 28,682 1903 ke aha TERRES F1 7,858 1910 PAL oliv tte chime des 162,323 
“we Clende, Ct.<.....' 26.435 | 1905 | Schneider... 2:496 | 1910 | Pictet 162.702 
1-24-35 Claude, etc... . 27.658 1902 Schneider. . . 11,461 1910 .. SSR Pee . 268 
=a Claude, etc... . 29,733 | 1906 Schmidt. . 13,304 | 1909 ES Dee onset A's Oe 159,934 
1-24-35 Claude, etc... . 12,358 1904 Schmidt. . ae ie 6,515 1909 Pictet 164,382 
= Claude, etc... . 17,216 | 1909 Siemens eee ae 2,064 | 1857 Pet A. 661 95ST On ese 169,359 
3-13-35 Claude, etc... . 7,305 1910 Strong é ape me 9,142 1900 Pictet 178,246 
7-14-34 Claude, etc... . 16,298 | 1903 Sueur... t's """1 40,722 | 1900 Pictet 169,564 
ss Claude, etc... . 20.349 | 1907 | Sueur “"") 4998 | 1901 | Pictet 200,053 
3-20-34 Claude, etc... . 7,175 1910 Thrupp....... wear 26,767 1898 Solvay .280 | - 
ie Claude, etc... . 3,302 1907 Thrupp..... S 1,913 | 1900 Thrupp..... 115,421 
5 9-34 Claude, etc... .. 3,326 1911 Tofebrn._.. =a 21,085 1898 rhrupp 142,935 
Claude, etc... . 22,316 1909 ME FOE ec anes | 15,235 1899 Tripler. . 135,728 
5~ 9-34 Claude, etc... . 11,710 1907 Wiart .. | 26,052 1907 
Claude, etc.. .. ont | 1909 oe , oy ‘ 
mail Gases 18,386 | 1911 (Dates Not Available) 
+ ~ Code and Knudsen 19,838 | 1901 7 Not “Available pS eee 427,266 
oo Dumars ‘ : 11,126 | 1903 Mos A eee le | 223,843 — ty _ ; + a5 a ; ety 
» os Flussige Luft. . ' » in - tabrik Greil ae. laude (also Soc. I' Air Liquide) 296, 
— Heylandt. . -\ ane weed pe oy — en _| 240,876 Claude, etc. as above.........| 299,051 
8-19-39 Goldschmidt : 12,743 | 1908 Claude (also Soc. I’ Air Liquide) 173,276 STP eer sig 328,245 
Hempson. . . 10,165 1895 Claude etc. as above... ‘| 177,519 Claude, etc.... 352,856 
——— Hempson. . 7,559 896 Claude. etc... . 179,950 Claude, etc... . 322, 107 
Hempson. . 7,773 1898 Claude. etc. 192,594 go oats Sa el 324,097 
fection Hazard and Flamand 26,720 1908 Claude. etc... 193,008 Claude, etc... . 370,850 
r Hazard and Flamand 27,592 | 1908 Claude. etc.. 202,778 Claude, etc.... 381,790 
Hers... 21,191 1901 Claude. etc.. 234,308 Claude, etc... . 338,842 
Hildebrandt. ... . 11,212 | 1905 ie Ce 235,422 Claude, etc.... 416,556 
Hildebrandt. .. 13,790 | 1907 Claude. etc... 237,438 Claude, etc.... 401,496 
Hildebrandt... . . 25.517 | 1907 | Dragerwerk. = 179.793 Claude, etc... . 410,967 
ider Hildebrandt. . 6,515 1909 Flussige Luft Ievlandt 191,659 eee ee 322,702 
dle Hildebrandt ee oe ie 204,807 Claude. etc... .. 324, 
ring Hildebrandt 26,186 1907 Hildebrandt 169,331 Claude, etc... . oe 329,939 
‘ Hildebrandt. .... 3,316 1910 Hildebrandt. 179,132 Claude, etc... . , 
1 to Hildebrandt. . 15,999 | 1910 | Hildebrandt 181,115 Claude, etc... . 423,224 
f Hildebrandt 19,336 1910 Hildebrandt... | 183,410 Claude, etc......... . 376,270 
or Hildebrandt 1,828 1907 Hildebrandt..... 193,007 Claude, etc.... , .| 381,866 
that Janecke 23,107 | 1909 Hildebrandt..... 197,071 OS Ee Ee oa 332,662 
Joly | 21,861 | 1899 Hildebrandt. 198,503 Hellbronner........ 376,176 
. 2 Joly... 12,918 1901 Hildebrandt..... 214,264 Hildebrandt. ... . ae ..| 355,206 
E d Joly. 15,511 1901 Hildebrandt... | 223,064 Hildebrandt......°... . 373,894 
sed. Knudsen 23,646 1902 Hildebrandt 228,487 Hildebrandt..... 384,139 
hen Knudsen 6,087 1903 Hildebrandt 229,345 Hildebrandt.... . : 403,630 
Knudsen | 19,033 1906 Hildebrandt. 247,581 Hildebrandt....... 420,903 
yan- Lake. 11,609 1902 Hildebrandt 249,006 Hildebrandt..... ...| 417,537 
Leptien. 2,497 1910 Janecke 220,270 Janecke........ ...| 407,852 
ned Leslie... .. -..| 11,902 | 1906 |} Janecke..- | 246,341 et ..| 318,153 
ox. Levy 16,615 | 1902 | Por srcogeh | 167,931 Levy..... 328,770 
‘ vy . 5,649 1903 Levy | 191,916 ee Serer 330,258 
ing Levy and Hellbronner ; 20,053 | 1902 Levi Cases... 243,031 | Pe eee 433,639 
Linde (also Ges. fur Linde Levi and Hellbronner...... 158,838 Levi and Hellbronner ite es 328,984 
)ro- _Eismach.). 12,528 | 1895 Linde (also Ges. fur Linde Linde (also Gesell fur Linde 
th Lees. Ga. ep abewe, . 14.111 | 1902 Eismachinen)......... | 88,824 Bismachine)....... | 312,811 
e Linde, etc.. 11,221 | 1903 Linde. etc. as above... P 173,260 Linde, etc. as above. . 322,811 
‘on- Linde, etc... 7.205 | 1911 Linde. etc 180,014 Linde, etc... . ; 333,205 
Linde, etc... 9,260 1911 Metz. a 119,943 Merves..... 360,427 
the Lilienfeld. 22.930 | 1911 ems 174,362 Merves..... 358,236 
os Loumet 17,605 1902 Merves... 179,782 SO eer err ee 425,546 
res- Marks 25,829 1908 Merves.. 195,754 BG bic co sen cackew see aed 426,908 
was Merves 24,144 1905 Merves... 199,035 Pictet. . 322,600 
“ Merves. .. . 21,780 | 1906 Sarees ,074 Pictet. 295,002 
had Ostergren and Burger | 26,361 | 1898 Maerves. 209,848 Pictet. ws : 324,715 
Parkinson... . . | 4411 | 1803 | MMerves.._. 840 | RR a a fs 409,787 
ant Pictet..... i ....) 14,303 | 1903 Merves.. 227,100 Place... . . on Sue te sae, an 
ed Pictet..... 2,713 | 1901  elkaenaialy 229,276 Place..... 379,605 
eu, ae 19,254 | 1900 Merves.. 230,002 Place..... 391,326 
The Pictet 21,120 | 1902 Snowe 233,897 | Roettger. 413,958 
Pictet 14.431 | 1904 Ratves._. 238,690 | Schneider. . 416,122 
iral Pictet 27.463 | 1910 owe, .. 242,867 Thrupp. . 307,941 
om e —— a 2 ed ae Se TET et Let 
at 
gas pressure of about twelve atmospheres. The residual general process to liquefy the hydrocarbon content 
O1 carbon dioxide of about 0.3 percent is removed by of any gaseous mixture. 
scrubbing with sodium hydroxide solution. The cleaned In 1935 de Haas and Wiersma™ attained a tem- 
. : °c ° ° : ° 
- and purified gas is then passed into an intercooler Perature of 0.003° absolute. They used a bath of 
wd wherein, countercurrent to the gas stream, anhydrous liquid helium boiling at reduced ge and based 
Bes , . . _" ; mperature measuremen on the magnetic 
a ammonia is used as a refrigerant. This procedure the SampATMnNs, SREenes rag © magne 
g cools the iets te & teneseeetere ef Lee an ee behavior of certain substances like gadolinium sul- 
are Wate te I Myr te ‘ phate, iron ammonium alum, and potassium chrome 
ia: ater and benzene vapors are condensed and re-  ajym 
move . ac P . ' ’ 
ed. The cool gas then _ passes through another Conclusion 
cooler countercurrent to liquid nitrogen as a re- an ; . : 
frigerant. All of the hydrocarton content of th : The above review, arranged in chronological order, 
Keuched. ‘Thane had y oo -nclud x © Sa 'S of the scientific, engineering, and patent facts, will 
a » ‘ese hydrocarbons include methane, ethane, disclose that the whole art of liquefying natural gas, 
viene, propane, propylene, butane, and the butyl- whose chief constituents are hydrocarbons, is well 
a he non-condensed gaseous portion is made up known, All the necessary thermodynamic and engi- 
in argely of hydrogen and nitrogen. There is some neering data are available for the calculation of any 
A et monoxide. The cooled gas under pressure is kind of a cycle which might be used. The principles 
- nally passed into a scrubber with more liquid nitro- herein utilizable are: 1) gas purification to remove 
- w to purify it. The whole procedure involves known water vapor, carbon dioxide, sulphur compounds, 
} Y . . ae . . . . 
thermodynamic data. It is possible by means of this etc.; 2) three methods of refrigeration to realize the 
0.8 ~~ aii wor 
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necessary temperature of liquefaction: (a) Cascade 
system; (b) Joule-Thomson effect; (c) Expansion of 
high pressure gas through single or multistage en- 
gines or turbines doing external work; or (d) com- 
binations of any of the three systems; 3) regenera- 
tive cooling; and 4) vaporization, or the conversion 
of the liquid into gas at any desired temperature and 
pressure. 


Commercial Aspects 


The commercial aspects of the liquefied gas busi- 
ness require consideration at this time. For many 
years past the following gases have been prepared 
commercially and shipped in inter-state commerce 
commission shipments as compressed gases in cyl- 
inders: helium, hydrogen, oxygen, nitrogen, and 
methane. Chlorine, ethane, propane, butane, isobu- 
tane, ethylene, propylene, ammonia, hydrogen sul- 
phide, methyl chloride, nitrous oxide, sulphur di- 
oxide, and carbon dioxide have been shipped in inter- 
state commerce commission shipments as liquids in 
steel cylinders. In the decade 1920-30 tank wagon 
and tank car shipments in inter-state commerce com- 
mission were made of chlorine, propane, butane, iso- 
butane, ammonia, and sulphur dioxide. Shipments of 
liquefied petroleum gases have been made both by 
river barges and ocean tankers, and in one instance 
by long distance pipe lines. All of these methods of 
shipment were in vogue and practiced to a greater 
or less extent, depending on the demand for the gases 
prior to 1932, and has since undergone rapid ex- 
pansion. 

Since 1940, liquid oxygen has been produced and 
transported in tank wagons and tank cars. 

The following statistical data relative to several of 
the liquefied gases show the magnitude of the in- 
dustry: 


LIQUEFIED GASES 


| Amount Produced | Reference 





Year 
| 
Anhydrous ammonia 1945 | 548,655 short tons | 59 
Chlorine. .. . ; 1945 1,192,081 short tons 5 
Methy! chloride. . 1945 29,702,000 pounds 60 
Carbon dioxide (liquid and gas 1945 236,084,000 pounds Sy 
Carbon dioxide (dry ice) 1945 659,169,000 pounds 5) 
Nitrous oxide... .. 1945 119,154,000 gallons 5" 
Sulphur dioxide oe 1945 57,461,000 pounds ed 
Propane 1944 335,337,000 gallons oi 
Butane. ; 1944 277,240,000 gallons 6! 
Butane-Propane mixtures 1944 449,192,000 gallons 61 
i 





Peak Load Conditions 


The use of liquefied petroleum gases—propane, 
normal butane, and mixtures of propane and the two 
butanes—has been rather extensive, and the litera- 
ture citations are numerous for meeting peak load 
and emergency situations, in both manufactured and 
natural gas consuming areas.” In 1928 Louisville 
Gas & Electric Company was faced with the possi- 
bility of a peak load in excess of 40,000 Mef daily. 
Recently there has been a noteworthy expansion in 
the use of propane-air mixtures to supplement nat- 
ural gas supplies under peak load conditions. This 


a 








peak load situation and how it was met by use of 
liquefied butane is described in Gas Age Record.® 


REFERENCES 


1“Description de Quelques Appareils Chemiques Nouveauz, et deg 
Experiences Faites avec ces Appareils, Haarlem, 1798. 

2 Alembic Club Reprints No. 12, “The Liquefaction of Gases,"’ p. 5, 
3 Northmore, Nicholson’s Journal 12, “‘The Liquefaction of Gases,” 
. 368; 13, 233. 

* Stromeyer, Alembic Club Reprints No. 12, p. 27. 

5 Bloxam’s Chemistry, 1903 Edition, pages 81-82. 

* Enc. Britannica, 14th Ed. p. 173. 

7 Philosophical Transactions, 113, pp. 189-198 (1823). 

* Annales de Chimie et de Physique, 21, p. 127; 22, p. 410 (1822-3), 
* Ann. Chim, Phys., 26, 63 (1824). 

” Ann. Chim. Phys., 60, 427-432 (1835). 

1 Enc. Britannica, 11th Ed. 16, “Liquid Gases.” 

122 Enc. Britannica, 14th Ed. p. 173 (1929). 

53 Phil. Trans., 135, 155-177 (1845). 

4 Philosophical Magazine (3) 26, p. 369 (1845). 

13 Phil. Mag., (4) 4, 481 (1852). 

# Ullmann, Enzyklopiidie der Techmischen Chemie, 6, p. 388 (1881), 
17 Ann. Chim. Phys., 30, 237 (1850). 

8 Industrial Gases, 1916, p. 5. 

* Ullman Enc. Tech. Chem., 6, 388. 

* Phil. Mag., 35, p. 161 (1868); Ann. de 
(1871). 

2 Phil. Trans., 159, p. 575 (1869); 167, p. 421 (1876). 

2 Proceedings of the Royal Society (London), A, p. 443-445 (1871) 
Bakerian Lecture. 

3% Book, “Gas Férmiger und Fliissiger Zustand,’’ Volume 1 (1899); 
Vol. 2 (1900). 

*% “Geschichie der Gesellschaft fiir Linde’s Eis Maschinen,”’ A, G, 
Weisbaden, p. 26 (1929). 

* Comptes Rendus Hebdomadairs des Seances de L’acad’emie des 
Sciences, 85, p. 1214 (1877): United States Patent 830,613; French 
Patent 295,002; English Patent 2,713; German Patents 162,702 & 165,- 
268; Swiss Patents 24,250, 34,165 & 34,416. 

2% Compt. Rend., 85, 1213 (1877). 

77 Ann. Chim. Phys., (6) 29, 68 (1893). ‘ 

% Jurnal of the Royal Society of Arts, 31, p. 20 (1882). 

” Proceedings of the Institution of Civil Engineers 
(1882). 

* Ullman Enc. Tech. Chemie., 6, 388 (1881). 

Wiener Akademie der Wissenschaften Sitzerngsberichte, 94, p. 
667 (1885); Wiedmann’s Anallen der Physie und Chemie, 20, p. 266 
(1883). 

2 Compt. Rend., 100, 940 (1885). 

% Leiden Kamerlingh Communications No, 14, 51, 54, 83, 87, 108 
(Investigations for the Period 1884-1908). 

“ Leiden Comm. Supplement 76a (Reprint of June, 1933). 

%* Chem. News, 69, 29, 30 (1894); Phil. Mag., 18, 210 (1884); Proc. 
Roy. Inst., p. 148 (1884); p. 550 (1886). 

%* Eng. Pat. 10,165; Journal of the Society of Chemical 
17, p. 411 (1898). 

37 Engineer, October 4, 1895; Wiedmann’s Anallen der Physik und 
Chemie, 58, p. 328 (1895); Eng. Pat. 12,528; J. of the Royal Society of 
Arts, p. 1091 (1897); Berichte der Deutschen Chemischen Gesellschaft, 
32, p. 925 (1899). 

% Ullman, Enc. Tech. Chemie., 7, 406 (1931). 

® Trans. Chem. Soc., 73, 528 (1898); Chem. News 81, 136 (1900). 

“U. S. Pat. 640,505 (1899); Brit. Pats. 26,767 (1898); 18,913 (1900); 
U. S. Pat. 743,349; French Pat. 307,941; German Pat. 142,935. 

“Compt. Rend., 131, 500 (1900); 141, 762,823 (1902); Eng. Pat. 12,905 
(1900). 

“2U. S. Pat. 711,419 (1902). 

‘8 Berichte 43, p. 1702-10 (1910). 

“ Des Erdél Engler-HOfer, 4, 291 (1910). 

“ Zeitschrift fiir Angewandte Chemie, 24, pp. 447-8 (1911); O6cester- 
richische Chemiker-Zeitung, 13, pp. 137-8; Ger. Pat. 191,659; Ger. Pat. 
165,682. 

# German Pat, 270,383 (1908); 275,122; 

* Austrian Pat. 54,105; Brit. Pat. 1,663 (1912); U. S. 
(1912). 

® Ger. Pat. 255,860. 

* Brit. Pat. 13,638 (1904). 

® Bur. Mines Tech. Paper No. 10. 

% Compt. Rend., 156, 325 (1913). 

52 Bur. Mines Tech, Paper No. 54. 

3U. S. Pat. 1,140,250 (granted 1915); U. S. 
1917). 

* Bur. Mines Tech. Paper No. 104. 

55 Bur. Mines Tech, Paper No. 131. 

% Information Circular No. 6745 Bur. Mines (1933) p. 27-34. 

53 Chemical & Metallurgical Engineering 37, 550-52 (1930). 

5% Physica, p. 335 (1935). 

® Statistical Abstract of the U. S., 1946, U. S. Department of Com- 
merce, 67th Vol., June, 1946, pp. 847, 848. 

U.S. Tariff Commission, Chemical Division, War Production Board, 
(Chemicals Bureau, p. 48. 

*' Minerals Yearbook, 1944, U. S. Department of Interior, p. 1191. 

*2 Gas Age 53, 815-17 (1929). 

Chemical & Metallurgical Engineering, 36, 161 (1929). 

\merican Gas Association Proceedings, 1929, p. 834-853. 

Oil & Gas Journdl 28, 46 (1929). 

American Gas Association Proceedings, 1929, p. 1322-1327. 

American Gas Association Proceedings, 1930, pp. 639-43, 766-78. 

Business Week, Sept. 10, 1930, p. 22. 

American Gas Journal 134, 50-53 (1931). 

Oil & Gas Journal 29, 115 (1931). 

American Gas Journal 135, 42, 55-58 (1931). 

Gas Age 68, 275 (1931). 

Oil & Gas Journal 30, 104 (1931); 30, 90 (Nov. 19, 1931). 

Gas Age 67, 259-62 (1931); 69, 759-60 (1932). 

* Gas Age Record, 64, 679 (1929). 


Chim. Phys., 24, p. 342 


(London), 68, 


Industries, 


294,516 (1916); 250,263 (1912). 
Pat. 1,033,398 


+ 







Petroleum Re finer—V ol. 27, No.8 































| YOU CAN READ ) 
| the PENBERTHY Reflex GAGE as far as you | 
1 can distinguish between E:JE\a\ and) Willie 


There can be no mistake in reading the Penberthy Reflex 

ia ell Gage. Due to the optical effect of the prismatically grooved 

n), 6, ff “HH © glass, the liquid always shows black, and the empty space 
white. This optical effect is unvarying and absolutely sure. 


an As a result, you can read the gage correctly as far as you 
can distinguish black and white . . . read it at a glance. 
> There is no squinting to see the meniscus . . . the dividing 
wa line between liquid and empty space is always sharp and 
aad unmistakable. 
wh EMPTY SP ACE In addition to standard units, Penberthy Reflex Gages are 
schaft SHOWS also fabricated to customer's specifications from special 
alloys to meet unusual corrosive and temperature conditions. 
1900); They conform with API-ASME requirements. 
12,905 
Willie PENBERTHY INJECTOR COMPANY 
sail Established in 1886 
7 nee Canadian Plant DETROIT 2, 
133,398 : Windsor, Ontario MICHIGAN 
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MARTIN SMOLAK 


Diese! Fuel Topic by 
Ex-Varsity Gridster 


peas SMOLAK, co-author of 
the article “Evaluation of Additives and 
Blends for Improving the Cold Starting 
Characteristics of Diesel Fuels,” (starts 
on page 75) since last February has 
been serving as petroleum chemical sales 
and service representative in San Fran- 
cisco for E. I. du Pont de Nemours & 
Company. 

After playing football for and gradu- 
ation from Drexel Institute of Tech- 
nology, Philadelphia, in 1939, with a 
B. S. in chemical engineering, Smolak 
was employed until 1942 by The Atlan- 
tic Refining Company as an operator in 
the cracking still department at the 
Philadelphia plant. For eight months 
he worked for The M. W. Kellogg Com- 
pany, New York, as an assistant proj- 
ect engineer in the design and construc- 
tion of fluid catalytic cracking units, 
this before entering the Navy as an en- 
sign. He was discharged from the Navy 
as a lieutenant in 1946. 

Smolak’s first job after returning from 
service was in the light products division 
of Socony Vacuum Oil Company’s re- 
search and development laboratories at 
Paulsboro, N.. J., where he spent 20 
months as research engineer on engine 
deposit and fuel additive studies. 

Co-author with Smolak of the current 
article was F. L. Nelson, since 1945 
engineer on the utilization of motor 
gasoline and diesel fuels at Socony- 
Vacuum’s Research and Development 
Department at Paulsboro. He was pre- 
sented on the author’s page of PETRoLEUM 
ReFiner last month in connection with the 
study which he did with T. L. Apjohn 
entitled “Diesel Fuels from Catalytic 
Cracking Operations.” 
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Agriculture's Loss 
Was Industry's Gain 


aa editor, who in his youth saw 
something of rural ups and downs— 
principally the latter—liked particularly 
this one line from the biographical sketch 
which came to his desk from Allis-Chal- 
mers Manufacturing Company regard- 
ing their water conditioning research 
man, Carroll E. Imhoff: 

“He grew up on a farm in central Illi- 
nois and made an early decision to fol- 
low some vocation other than agricul- 
ture.” 

That, obviously, to use the cliche’, “is 
putting it mildly.” At any rate, we can 
say farming’s loss was industry’s gain. 
And, in the current case, PETROLEUM 
REFINER’s gain, because Imhoff has con- 


Author's Activity: 
Apartment Hunting 


S, G. ELLIS who was born in Nor- 
wich, England, is a graduate of the Uni- 
versity of Wales where he obtained his 
B.Sc. in physics in 1939. He obtained 
his master of arts degree at the Uni- 
versity of Toronto, Canada, in 1940 for 
work on the flow properties of liquid 
helium II, and his Ph.D. at the same 
university in 1946 for work in electron 
microscopy. (See article page 80.) 

Ellis joined the RCA Laboratories, 
Princeton, N. J., in 1947 and since that 
time has worked on a variety of elec- 
tron optical problems. 

His extra curricular activities were 
in Wales, mountain-climbing; in Can- 
ada, fishing and getting married; and 
in these United States, until recently, 


apartment hunting. 


DR. S. GLENN ELLIS 





C. E. IMHOFF 


tributed a most interesting article, 
‘Boiler Water Conditioning to Prevent 
Turbine Deposits” (starts on page 108). 

The author, who since 1934 when he 
joined Allis-Chalmers, Milwaukee, Wis. 
to take charge of the laboratory and re- 
search section of the water conditioning 
department, was born November 1, 1907, 
in Danvers, Ill. He was graduated from 
the University of Illinois in 1931 witha 
B.S. degree and in the following year 
received an M.S. degree in chemistry. 
During this time he was an assistant in 
the engineering experiment _ station, 
working on the solubility of calcium sul- 
fate in an experimental boiler operating 
up to 3000 pounds per square inch. He 
was on the chemical staff of the Illinois 
State Geological Survey between 1932 
and 1934 working on mineral resources, 
principally coal and limestone, and on 
the experimental production of mineral 
wool. 

Imhoff has written a number of att- 
icles on general feedwater treatment and 
on the use of x-ray diffraction in the 


study and solution of special water con F 


ditioning problems. 

Imhoff holds patents covering proc 
esses and materials for the removal of 
silica from water. 


Gulf Men Contribute 
Steam Demand Article 


iis F. MONTROY, co-author 0 
“Steam Demand of Direct Acting Re 
ciprocating pumps” (see page 91) with 
George P. Trotter, Jr., began his et 
ployment with Gulf Oil Corporation # 
its Port Arthur, Texas, refinery in 1% 
upon graduating from Louisiana Poly 
technic Institute with a degree in ele 
trical and mechanical engineering. Mont 
roy is presently engaged as a_ utility 
rates control engineer. During his ass 
ciation with Gulf he also has been the 
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Note the wide swing of the 
cutter arms — wider than in 
any other swing-frame head, 
giving plenty of latitude for 
any possible variation in the 
1.D. of the tube. 





swing-frame cutter head 


gives you in each swinging arm the long cutting surface 
of several cutters working together, comprising hundreds 
of sharp teeth to share the job of smashing profit- 
killing coke. 


Of course a head like this takes a lot of drive to get 
the best out of it. This is where the husky, powerful 
Lagonda 1100 Series motor comes in, with its double ball 
thrust bearings and full lubrication that let practically 
all the power through to the cutter head, whirling its 
swinging arms against the coke to bite deep. Those 
cutters are held to the job by cutter pins locked in place 
by a solid slug of metal that drops into a slot in the end 


of the pin. No threads to jar loose and break. 


Try this new Lagonda scale-smashing combination 


and get a new angle on figuring time-out for stills. 


COMPAN 
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Y-279 


tL? 


Lagonda Division, SPRINGFIELD, OHIO 


Plants at: JEANNETTE, PA. : RIDGWAY, PA. 
SPRINGFIELD, O. : NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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SAM F. MONTROY 


operating division of the power and 
pressure still department. 

Montroy served in the Corps of En- 
gineers in World War II and during 
his five years in the armed services his 
duties included construction and main- 
tenance of several airfields. He was dis- 
charged in 1945 with the rank of major 
and returned to Gulf at that time to 
assume his present duties. 

Montroy is interested in photography 
as a hobby and also enjoys fishing and 
hunting frequently taking advantage of 
the excellent opportunities afforded 
along the Gulf Coast to pursue these 
avocations, 

Trotter, also a co-author of “Two- 
Way Flow Metering of Refinery Steam 
Lines,” which appeared in PetroLeuMm Rr 
FINER last June is a Texas Aggie. He has 
been either with Gulf or Uncle Sam 
since shortly after his graduation in 


1941 from Texas A. & M. College. 


Reynolds Hops Onto 
A Pet Topic Again 


é 

NDUSTRIAL Engineering in Re- 
finery Maintenance,” beginning on page 
86 of this issue of PerroLeum REFINER is 
William H. Reynolds’ third article since 
July of last year. His last two articles 
are on his pet subject. 


Reynolds is with Sinclair Refining 
Company at the East Chicago, Ind., re- 
finery in the maintenance department 
He was graduated from Purdue Uni- 
versity in 1938. He has worked for Shell 
Oil Company (Houston refinery), The 
Pure Oil Company, Chicago; Arthur G. 
McKee Construction Company, Cleve- 
land, and Standard Oil Company (Ohio) 
where he was head of a then newly- 
formed maintenance division with duties 
looking toward control of all plants 
maintenance. This included setting up 
programs for improvement and cost re- 
duction of maintenance through use of 
industrial engineering principles. 

He is a registered professional engi- 
neer in the states of Ohio and Indiana. 
During the war he was a lieutenant, j.g., 
in the Navy serving as junior officer 
aboard a submarine. 
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Finn Still Figuring 
Design Calculations 


ae E. LONNGREN, author 
of a series of articles on flange design 
construction, has another “Obround 
Manhead Cover Plates” beginning on 
page 102 of this issue. He was intro- 
duced to the readers of the REFINER in 
the November, 1947, issue, when the 
first of his series (seven now with more 
to come) appeared. 

He was born in Finland and was edu- 
cated at the Tekniska Hogskolan, re- 
ceiving his “diplom ingenieur” in 1925. 
Before coming to the United States, 
Lonngren was employed in Finland as 
a mechanical engineer in charge of steam 
boiler and presure vessel design and 
fabrication. He engaged in similar work 
in this country for about 11 years. 

Lonngren joined Standard Oil Devel- 
opment Company in 1940, where his 
present duties involve checking pressure 
vessel and heat exchanger drawings. It 
was in this work that he found the need 
for simple calculating methods to assist 
designers of pressure vessels in their 
work. 

Although he did not serve in the 
armed forces during World War II, 
Lonngren believes he was well-initiated 
in the art of war at the age of 16, when 
he fought in the battle for the liberation 
of Finland. He served 15 months of 
compulsory training for the rank of ar- 
tillery officer. 

A shirt-sleeved, bareheaded picture of 
Lonngren was used last winter, so in 
order to be perfectly consistent here in 
the heat of the summer, we are showing 
him in an overcoat and hat. 

The one-time diver and javelin thrower 
gets his outdoor diversion by weekend 
auto drives. At home he plays chess 
with his wife or does cross-word puzzles. 


HARALD E. LONNG®°EN 


ALBERT E. HICKEL 


Auto Owner Hickel 
Drives By Again 


yo ERT E. Hickel, consulting lubr- 
cating engineer of East Chicago, Ind, 
has contributed another article on lubri- 
cation for readers of PETROLEUM REFINE 
His latest contribution begins on page 
94, under the title, “Petroleum Rust 
Preventives.” 

Automotive lubrication has been 4 
subject of paramount interest to Hickel 
for over 40 years. A native of Alsace, 
he started his career in this country # 
1902 as a chemist in the Galena Signa 
plant at Franklin, Pa. Then he trans 
ferred to Galena’s plant at Parkersburg, 
West Virginia, in 1907 to serve as super 
intendent until 1919. From 1919 to 192 
he was refinery superintendent at Brown 
wood, Texas. 

He joined The Texas Company 2 
Port Arthur, Texas, in 1922 as research 
lubricating engineer, leaving in 1925 to 
join Sinclair Refining Company as ft 
search lubricating engineer. He remainet 
with Sinclair until 1945 at the East 
Chicago, Indiana, plant. 

About 40 years ago, Hickel assembled 
a “gearless” Metz automobile, powered 
by a two-cylinder opposed horizontal 
air-cooled motor, having a friction drive 
(aluminum disc against a leather-faced 
disc). 

He literally has grown up with the 
auto industry, both as a lubrication & 
pert and as an “ultimate consumer. ™* 
has owned all kinds as his collection 
snapshots will attest. 

It’s a pity we can’t reproduce some 
of thé pictures which Hickel has @ 
himself and his early autos. These * 
clude one of the first imported It 
cars (Isotta-Fraschina), a Mercedes 
Benz circa 1905 and an early America 
(1908) car with side crank. 
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3 Ways to Check Oxidation 


Du Pont Gasoline Antioxidants 


el 


These three Du Pont Gasoline Antioxidants 
permit you to select the antioxidant towhich 
your gasoline will be most responsive . . . 
and which will best meet your refining con- 
ditions. The matching of gasoline and anti- 
oxidant can be done most effectively 
through experimentation. For this reason it 
is suggested that you obtain samples of all 
three for evaluation in your own laboratory. 
Or, if you desire, the nearest of any one of 
the five Du Pont Field Laboratories will con- 
duct the tests for you on a sample of your 
gasoline. 

If operating and storage conditions in- 
volving water contact in tank bottoms or 
caustic carry-over are the determining fac- 
tors, you will want Du Pont Gasoline Anti- 
oxidant No. 22 since it is insoluble in water 
and caustic. 

On the other hand, if control of copper 


18 = dish gum is of major importance you should 
39, , . . . . > 
yn lubri consider Du Pont Gasoline Antioxidant 
REFINER efeht item Os alelelilels Nos. 5 or 6. Both of these antioxidants 
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Inhibitors 
Oil Soluble Colors 


Lubricating Oil 
Additives 


Fuel Oil Additives 


Metal-Working 
Lubricants 


Corrosion Inhibitors 


are excellent for this purpose. 

A comparison of these antioxidants with 
those you are now using will prove their 
effectiveness. Send for samples today, or 
contact the Du Pont representative in your 
area. He will be glad to discuss your anti- 
oxidant problem with you and to assist you 


in selecting the one best suited to your needs. 


7 - _ 
Technical Bulletins are available on 
Du Pont Antioxidants Nes. 5, 6 and 22. 
Write for your copies. 


NO. 5D antioxidant No. 51s 0 sotv- 
tion containing 50% Normal-butyl-para- — 
aminophenol, 3C% Anhydrous iso-pro- 
panol, and 20% Anhydrous methanol. 
PROPERTIES 
Specific Gravity at 60°/60° F . .0,91 
Pounds per Gallon at 60°F ... .7.57 
Flash Point (Tag C.C.) °F 
Viscosity at 100° F., $.U.S. 
Solidification Temperature, °F —20 


Bee © rnticuidant tto.6 te 0 este: 


tion containing 50% I!so-butyl-para- 
aminophenol, 30% Anhydrous iso-pro- 
panol, and 20% Anhydrous methanol. 


PROPERTIES 
Specific Gravity at 60°/60° F. . .0.91 
Pounds per Gallon at 60°F ... .7.57 
Flash Point (Tag C.C.) °F 
Viscosity at 100° F., $.U.S. 
Solidification Temperature, °F ...0 


NWO. 22 ntioridon No. 22% « 
commercial grade of N:N’-disecondary 
butyl-para - phenylene-diamine contain- 
ing no solvents. 


PROPERTIES 

Specific Gravity at 60°/60°F . .0.94 
Pounds per Gallon at 60°F ... .7.67 
Flash Point (C.0.C.) °F 
Viscosity at 100° F., $.U.S. ......64 
Solubility in Water at 80° F., 

Weight % 
Solubility in Gasoline 

at 80°F ..,....In all proportions 


E.1. DUPONT DENEMOURS & CO.,(INC.) 


Petroleum Chemicals Division 


Wilmington 98, Delaware 


DISTRICT OFFICES: Wilmington « Chicago « Houston ¢« Tulsa « Los Angeles 


M6. U.S. paT.OFF. 


BETTER THINGS FOR BETTER LIVING 
-+» THROUGH CHEMISTRY 
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Companies whose projects are not listed or readers 
who know of unlisted projects are urged to: 1) send 
in data on units not shown herein; 2) furnish details 





which are missing in the current tabulation and 3) 
report from time to time on progress of such work. 
Such cooperation will be very much appreciated. 








Refinery and Other Plant Construction 
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COMPANY 





Plant Site 


Project 


Daily 
Capacity 


Estimated 
Cost 


Status 


Probable 
Completion 


Licensor 





Engineering 


Contractor 




















EAST 
Esso Standard Oil 


aso Standard (il 
Roe Standard Oil 
Gulf Oil Corp 

Gulf Oi) Corp 
Kendall Ref. Co 
The Pennsoil Co. 
Socony-Vacuum Oil 


Co., Ine. 
‘Toeems aos 









































Linden, New 
Jersey 
Linden, New 
Jersey 
Bayonne, N.J. 
Philadelphia, Pa. 
Philadelphia, Pa. 
Bradford, Pa. 
Rouseville, Pa. 
Paulsboro, NJ. 
Paulsboro, NJ. 
Paulsboro, N.J. 


Vac. pipe still 
Cat. Crack, 
Light Ends 


Dewaxing 


Topping and 
Vacuum Unit 

De-ethanizing 
Tower 

Boiler House 
add 


Crude, Lube 
nt 
Propane Deas- 
phalting 
Furfural Refg. 








49,000 bbls. 
41,000 bbis. 
7,500 bbls. 
16,000 bbls. 
(cire.) 


30,000 bbls. 
50 bbis. 


5950 bbls. 
4450 bbis 





$15,000 








Under Constr. 


Under Constr. 


Under Constr. 
| Under Constr. 


| Material on 


Order 
Contracted 


Under Constr. 
Under Constr. 


Under Constr. 





Ist half, 1949 
Ist half, 1949 
ist Qtr., 
Oct., 1948 


1949 
Sept., 1949 
Sept., 1948 
Late 1948 
Mid 1949 
Mid 1949 
Mid 1949 








| 
| 





Gulf-Phillips 


Juik 
Juik 


Texaco 





8.0.D. & Braun 
8.0.D., Braun 


Badger 
Lummus 


Lummus Badger 


Dravo Corp. 
Badger 
Badger 
Badger 











Braun 
Braun 


Badger 








Lummus 


Lummus 


Union Tron Whs. 


and Dravo 


Badger 
Badger 
Badger 





1 -Vacuum Paulsboro, NJ. | MEK Dewaxing | 2050 bbls. Under Constr. Mid 1949 Texaco Badger Badger 
0. . 
L. Sonneborn Sons, | Petrolia, Pa. Enlarge Acid | $400,000 Approved 1948-49 Chemical Morris Knowles 
Ine. Plant, Anti- } Constr. Co. Co. 
Po!lution | 
Sun Oil Co . or Hook, Wax Under Constr. 1948 Texaco Staff 
a. 
*Sun Oil Co. Marcus Hook Comp. & Pkg. ; Under Constr. 1948 Staff—Lindsay | W. W. Lindsay 
The Texas Co Eagle Pt.. New | Vac. still, Cat. | 40,000 bbis. Contract let a Saree Kellogg, Texaco | Kellogg, Foster- 
Jersey Cracking Wheeler 
*Tidewater Asso- Bayonne, NJ. Revamping Under Constr. Houdry Houdry Cat. Constr 
ciated Oil Co. aw 5 7d Fixed 
Bed | Jnit | 
U.8.Dept. of Inte- | Bruceton, Pa. Fischer-Tropsch | 5 bbls. | | Contracted Blaw-Knox Co. Blaw-Knox Co 
rior Pilot Plant 
(Coal-to-gaso- 
line synthesis) 
















MID. 
CONTINENT 
Ashland Oil and 
Refining Co. 


*Ashland Oil & Refg. 
Co. 










Bareco Oil Co. 
Berry Asphalt Co. 


Berry Asphalt Co. 









Cities Service Oil 












*Continental Oil Co. 


Dewese Oil Co. 
Fen-Ter Refg. Co. 
Fen-Ter Ref. Co. 






ulf Refg. Co. 
ut Co. 
Guif Rely, Co 


Gulf Refg. Co. 
Gulf Refg. Co. 
Hesy. Harrington 
Marsh . 
Harrington 
Marsh 


Hiwan Oi! Co. 














Indiana Farm Bu- 
= Co-op Assn., 


ne. 
Kanotex Refg. Co. 
Lion Oil Co. 


*Lion Oil Co., Opr. 






















Magnolia Pet. Co... 





Ashland, Ky. 
Ashland, Ky. 
Wichita Kans. 


Stephens, Ark. 


Waterloo, Ark. 


Chicago 
E. Chicago, Ill. 
E. Chicago, Ill. 
Coffeyville, 

nas 
Ponca City, Okla. 


Weston, Ohio 
Wynnewood, 
— 
ee. 
Toledo, 0 
Toledo, O. 
Toledo, O 
Cincinnati 
Cincinnati 
Hooker, Okla. 
Panoma, Okla. 
Magnolia, Ark. 


Mt. Vernon, Ind 


Arkansas City, 
Kans. 
El Dorado, Ark. 


Schuler, Union 
County, Ark. 


*Lioa Oil Co., Opr. Schuler, Union 
County, Ark. 

M.F.A, Oil Co. ute, 

Magnolia Pet. Co...| Grant \ 





ie 





Kans 
Grady County, 





Okla. 


Revamping TCC 
Kiln and Re- 
actor 

Revision & Mod- 
ernization of 
Refg. U nits 

Expand Asphal 
ae Asphalt 


Lub Unit, Ex- 
Asphalt 
acilities 
Compounding & 
Grease Plant 
Modernize Plant 


Laboratory 

MEK Dewaxing 

Repair & Revis- | 
| 
| 








jon to Cat 
Crackers 
Lube filtering 
unit, Desalting 
ee Asphalt 


Aaphalt iS) 
cialties Plant 
Top & vee, ee 
Fluid Ca: 
ie 
Unit 
Fluid Unit 
Polyform Plant 
Gasoline and 
LPG Recovery 
Natural Gasoline 
& L.P.G. Plant 
Gasoline Plant 


Enlarge Topping 
Unit 
Cat Cracking 


Enlarge Am- 


monia Unit 








250 bbls. 
2,000 bbis. 


1,200 bbis. 


1,500 bbls. 


2,500 bbis. 
22,500 bbls 


250 bbis., 
800 bbls. 


8,000 bbls. 


32,000 bbis. 
15,500 bbis. 
5,000 bbis. 
15,500 bbis. 
5000 bbis. 
100,000 mef 
100,000 mef. 
10,000 mef 


7,000 bbis. 


4,200 bbls. 
570 tons 
5000 gals. 


4800 h.p. 


1,000 bbis. 
100,000 mef 


30,000 mef 


| 
..| $18 million 





$500,000 


$100,000 





$2.5 million 


| $300,000 
$1.5 million 


| $944,000 
| 


$15,000 


$250,000 





$2 million 


| $2 million 





$500,000 
$3.5 million 
$125,000 | 


$85,000 
$75,000 








gun, 


Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 


Design 


Under Constr. 


Under Constr. 


Contracted 


Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 


First Stage 
Completed 


Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 








Jan., 1949 


Sept., 1948 
Aug., 1948 
Aug., "48 


Early "49 
Late '48 
July, '48 
1949 


Jan., 1949 


Aug., 1948 
July, 1948 
July, 1948 
Feb., 1949 
May, 1949 
May, 1949 
June, 1949 
June, 1949 
July 1, '48 


Aug,, 1948 


Sept., 1948 


Nov., 1948 
June, 1949 
Sept., 1948 


Sept., 1948 


Jan., 1949 
June, 1949 





Houdry 


Kellogg 


Texaco 


Houdry 


Pe.roco 


ar. .. 


U.0.P. 


Phillips 











Born 
Staff 


Process Eng. 


Sumner-Sollitt 





Kellogg 
Staff 
Process Eng 


Cat. Constr. 
' 


Staff 

Ref. Eng. 
Ref. Eng. 
Badger 


Kellogg 
Kellogg 


Pritchard 
Pritchard 


Petro. Eng. 


Koch Eng. 
Chem. Const. 
Staff 





Cat. Constr 


Staff 
Born 
Staff 


Process 


Kellogg 


Eng 


Sumner-Sollitt 


Process Eng 


Staff 


Cat Constr 


Ref. Eng 
Ref. Eng 


Petro. Eng 


Staff 


Koch Eng 
Chem. Const 
O. L. Olsen 


O. L, Olsen 


Staff 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 
‘ a Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
Mid-Continent Pet. | Tulsa, Okla. ye -. Cat 13,500 bbls. $8.5 million ‘ Contract let Oct., 1948 Kellogg Kellogg Kellogg 
aw Coopera- | Cushing, Okla. Thermal Re 1,400 bbls. Part of $500,000 | Under Constr. | Jan., 1949 U.0.P. ee. Ref Ref. Eng. 
Wholesale ormi: ng. 
Gre WCropere- | Cushing, Okie. | Inerease Topping] 6,500 bbls. Part of $500,000 | Under Constr. | Aug., 1948 U.O.P. U.O.P., Ref. | Ref. Eng. 
= Wholesale Capacity En 
Or 
oni Co. Co Robinson, Ill. a ~ - 27,500 bbls. $15 million Under Constr Late '48 U.O.P. Mc — ine Priteh- 
rack, Crude 
Still, Poly, LP 
overy . 
id Duteh Ref. Co..| Muskegon, Mich.| LPG Recovery | 3,400gallons | $45,000 =| ............... a U.O.P. Staff Staff 
Old Duteh Ref. Co..| Muskegon, Mich. Gan Plant 800 bbis. $30,000 Under Constr. July 1948 U.O.P. Staff Staff 
evam 
(Osceola Refining Reed City, Mich. = Blending 1,000 bbls. $25,000 Under Conrtr. July, 1948 Staff Staff 
Co., Ine. plant 
don Laber- So. Malden, Butane, Propane} 6000 gals. $50,000 Design Dec., 1948 Staff Staff 
Owens Gas Dep’t | West Va. Column 
Peteo Corporation | Blue Island, Ill. | Skim, & Crk. SS ee a Under Constr. Summer, '48 Clark's Clark's 
Petreleum Special- | Flat Rock, Mich. po mee 6,000 bbls. $50,000 Under Constr. Fall, 1948 Staff Staff 
] tion, and other 
ited lant facilities 
Phillips Pet. Co — 4 City, ame ee eee Under Constr. Oct., 1948 Staff Winn-Senter 
Phillipe Pet. Co... Roane City, Libelating mae ROOOR.E onc cnescdeceven Under Constr. Nov., 1948 Kellogg Kellogg 
Phillips Pet. Co. ... Kaneas City, Cat. Crack 24,000 bbls. Under Constr. Oct., 1949 Braun Braun 
ans. 
Phillips Pet. Co Kansas City, Cat. Poly 1,500 bbis. Under Constr. Oct., 1949 Braun Braun 
; Kans 
Phillips Pet. Co... . Guymon, Okia. | Absorption Plant} 173,000 mef | ....... Authorized July, 1949 ae : were 
Rock Island Refg. Rock Island, Ind.| Fluid Cat, Crk. | 10,000 bbls. $1,200,000 Contracted July, 1949 U.O.P. U.O.P. Staff 
C 
Louis Rose Refining | Saginaw, Mich. | Storage Terminal] 100,000 bbls. Under Constr. Aug., 1948 Meager Bros., 
0 - Saginaw General Ameri- 
iver can 
Sinelair Refg. Co E. Chicago, IIl. = ~ 55,000 bbis Under Constr. Late, '48 lone. Braun,| Braun, Lummus 
racker, Poly inclair ‘ 
Plant & Lube 
Treating 
Skelly Oil Co.. Eldorado, Kans. se oo . 30,000 bbis. Announced ee reer ore, Peer 
° Jnit, Cat. Crk. 
Skelly Oi] Co Stephens Co., EE. Wisp oindacotces odd deocsbubdessciced Mees atcbesdes cul eens denetanthpaltnnsss esis e eae Born 
a. 
ga Oil | E. St. Louis, Ill. y = 4 St a ee eee eer Under Constr. | Oct., 1949 Bechtel Corp. Betchel Corp. 
0., Ine. ' 
"Sohio Petrojeum Covington, Ky. | Waste Water 7.2 million gals. Aug., 1948 Staff Dawson-Evans, 
Co. Separator Foster ’ 
Nolan Co, 
alien 
Saniard (il Co. Sugar Creek, | Cat Cracking | 25,000 bbl. |... ...00200.] eeeeeeeneneeees wee. Bas Bos Kellogg 
(Indiana issouri 
Standard Oil Co., Whiting, Ind. Motor Oils Unit Under Constr. 4 eee eS Bee Foster-W' : 
(Indiana i Webster 
ORR 
ay Oil Co., Lima, Ohio Cat Cracking 16,000 bbls. $11 million Under Constr. Late "49 U.O.P. McKee McKee 
(Unio) 
Standard Oil Co. Lima, Ohio = Distl., $15,000 bbls. $5 million ee en PPP een ere es er ee 
(Ohio e 
Stanolind O & G Co.| Garden City, Hydrocarbon 100,000 mef Under Constr. Jan., 1950 Hydro Research,| Kell Foster- 
ns. ynthesis J&L Constr, , Stone 
ae 
Stanolind O & G Co. Garden City, | Chemical Plant | 130,000 Ibe/yr. | .......0..0.00- Contracted Jan. 1950 | ..... Badger Badger 
ans. 
Stanolind O.& G.Co.| Ulysses, Kans. | Gasoline Plant | 100,000mef | ............... Under Constr. | Fall,"48 | ............... J&L Constr. | J & L Constr. 
n Oil Co ..-| Toledo, Ohio y by 30,000 bbls. $16 million Under Constr. 1950 Houdry Root, Cat.- | Cat. Constr. 
rude Dist., ae 
: : Vac., Poly. Eng., Staff 
Sun Oil Co Toledo, Ohio Anti Pollution ibis ives <oies OS <<. Ri koddenstl ken Meee cesT OE cnecocieenie Sun Oil Cat. Constr. 
The Texas Co | ~ Croke et Se Pere Site being a» —.” We aeee ive edhe Foster-Wheeler | Kell Foater- 
inois Crae’ Cleared 
The Texas Co W. Tulsa, Okla. Gute and oe a, rer Contract let SN WE See ne Staff, Kellogg, | Kellogg, Foater- 
; racking oster-Wheeler er 
Nase Marine 0. |8. ; Milwaukee, Crude, Vac. 5,000 bbls $1.3 million ll en Cee ene a Ref. Eng. 
Refg. Co. rm, , 
a Ber. of In- A. a Mo. an 80 bbis. $4.4 million Contracted ome =k ...ds Koppers Koppers 
rom-Coal 
: Plant 
Warren Pet. Corp. | Madill, Okla. y ee . EE eee Projected Jan. 1, 1949 Hudson Hudson 
Naren Pet. Corp. .| Maysville, Okla. | Gasoline Plant 2" Ea abedes oa nnd Under Constr. > ee oe ee Dresser 
ood — Oil & | Hartford, Ill. Cat 8,500 bbls. $1 million Under Constr. | Late '48 Phillips Koch Eng. Koch Eng 
Relg. C gasoil, Crac 
—. | 
SOUTHWEST 
Alamo Ref.Co.....| Sweeny, Texas | LPG Fractiona- | ...............| ..0c2ce-eeeeees Authorized OS ee ee eer mim 6h) eer 
‘ tion 
Alamo Refining Co.. Sweeney, Texas 7 eel FA OOS $150,000 GA 8 fic cane cnnaahs Ate de os Phillips Mason 
vision 
ah Repub- | Silsber, Texas -~ 56,000 mef $3 million Under Constr. {| Aug, 1948 | .......... Gaso. Plant Gaso. Plant 
ing 
dis Ol Co -| Rodessa, La. Add Compressors| 60,000 mef ER, eee eer wescecserel wesecesereres | 2 vesnensees Staff 
{g.Co..| Princeton, La. | Modernisation | 700bbls. § | ............... Under Constr. | Early’49 | ......... Staff Staff 
of Lube Plant 
Carthage Corp..... Carthage, Field | Gasoline Plant | 100,000 mof $3.5 million Under Constr. | Jan.1,°40 | ........... Hudson Hudson 
Ourthage Hydrocol, | Brownsville, Tex.| Hydroeol 64,000 mef $19 million Under Constr. 8 dro-Res. Inc | MeKee McKee 
‘exaco 
Te hig 0 Corp..| Carthage, Tex. Gas. Pit.| 210,000 mef | $2 million Authorized June 149 0 | Cw agg eee rae 
on Cory Lake Charles, La.| Lube Plant 6,000 bbis $35 million Under Constr. | Mid 1949 Texaco, Max B. | Max B. Miller | Lummus, Max 
Miller Lummus, B.M 
ome ‘Service ilCo,] Pampa, Texas | Gasoline Plant | 18,000mef | ...... ions 0 Contracted , ey toe ee Waleo — Waleo 
ntal Oi! Co. | Sonora, Texas | Gasoline Plant | 10,000 mef $2.5 million Contracted SS eee Perereerre Ref. Maint. Ref. Maint. 
en Pet. Corp. | Big Spring, Tex. | Fluid Cat. Plant} 6000 bbls. = | ..........+---- Being Engi- Jan., 1950 UOP UOP '. Eng. 
Duval Gasoline ( ‘o..| Benevidas, Texas| Adsorption Plant/ 10,500 mef. $100,000 Under Constr. a ae oo ae y gee! Oil Ref.) Staff 
Beso Standard ()i! Co,| Baton Rouge, La.| Light Ends Re- | 20,000 mef | ............... Under Constr. | Last Qtr., 1948 80. 0. D., McKee | McKee 
covery 
leo Standard (iiCo,| Baton Rouge, La.| Polymer QU Fv iiyscncpanten Under Constr. | 3rd Qtr. 1948 | ........00.... 8,0.D., McKee | ‘MeKee 
Fmnmniinuuni | 
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Beene: in McKee 
refinery engineering is 
clearly indicated by the suc- 
cessful refiners who repeatedly 
use McKee services. This pho- 


to shows one of five similar 


petroleum processing units 


designed and constructed by 
McKee for the same refiner 


during the past five years. 




















REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 





Plant Site 


Project 


Daily 
Capacity 


Status 


Probable 
Completion 





Humble 0. & R. Co., 


Humble 0. & R. Co., 
Humble 0. & R. Co., 


Humble 0. & R. Co., 
Humble 0. & R. Co. 

Humble 0. & R. Co.. 
Humble 0. & R. Co.. 


Humble 0. & R. Co.. 
Humble 0. & R. Co.. 
Humble 0. & R. Co... 
‘Humble Oil & Refg 
domble Oil & Refg 
Bes Oil & Ref. 


Magnolia Pet. Co... 
Magnolia Pet. Co... 


olia Pet. Co.. 
McCarthy Chemi- 
cal Co. 
Monsanto Chem. 
Co 


*Paluxy Asphalt Co. 
Peteo Corporation. . 
Phillips Pet. Co... . . 
Phillips Pet. Co... 
Phillips Pet. Co... . 
Phillips Pet. Co. ... 
Plomo Co 


Shell Chemical Corp 
Shell Chemical Corp 
Shell Chemical Corp 


Shei Chemica! Cor 
Shell Chemical Corr 


.| Baton Rouge, La. 
.| Baton Rouge, La. 


.| Baton Rouge, La. 
.| Baton Rouge, La. 


.| Aivin, Texas 


.| Brownsville, Tex. 
.| Pettus, Texas 





Baton Rouge, La. 
Arabi, La. 
Montgomery Co. 
Crane, Texas 


Pt. Arthur, Tex. 


Pt. Arthur, Tex. 
Pt. Arthur, Tex. 


Overton, Texas 
(London Plant) 


Overton, Texas 
(American Plant) 
Laird Hill, Texas 
(Kilgore Plant) 


Katy, Texas 

Kelsey Field, 
exas 

Seeligson Field, 


Texas 
Conroe, Texas 


Bloomington, 
Texas 
Opelousas, La. 
Pickton Field, 
Texas 
Baytown, Texas 
Baytown, Texas 


Hardin, Texas 


Beaumont, Tex. 
Seeligson Field, 
‘lexas 


Mamou, La. 
Winnie, Texas 


Texas City, Tex. 
Mississippi 
Marreru, La. 
Andrews, Texas 
Dumas, Texas 
Goldsmith, Tex. 
Auga Dulce Field 
Nederland, Texas 
Texas City, 
Texas 
Texas City, 


Texas 
Sunray, Texas 


Keystone Field, 
Texas 
Houston, Texas 
Houston, Texas 
Houston, Texas 
Houston, Texas 


Houston, Texas 
Houston, Texas 


Houston, Texas 
Houston, Texas 


Notrees, Texas 
Houston, Texas 


DenverCity, Tex. 
Norco, La. 


Houston, Texas 


Corpus Christi, 
Texas 
Fullerton Field. 
Texas 

Slaughter, Hock- 
ley Co., Texas 





Richland Parish, 
Louisiana | 


| Poly Plant 


oe 
acuum 

Still ™ 
Vacuum Pipe 


ti 
Light Ends Re- 
covery 
Mfg. Facilities 
Skimmin 
Gasoline Plant 
Gasoline Plant 
3 Top & Vac. 
Units 


ni 

Cat. desulf. 

Naphtha Poly- 
form. 

Add Propane, 
Absorption 
Refrigeration 

Add Propane, 
Absorption 

Add Propane, 
Absorption— 
Refrigeration 

Add Propane, 
Absorption 

Gas Injection 

Plant 

Gas Injeciicn 
Plant 

Add Compres- 
sion—Absorp- 
tion 

Gas Comp. 
Plant 

Absorption 
Plant 

Comp.— Absorp. 
Plant 

Pipe Stills 


Lube Extraction 


Crude & Product 
Storage Facili- 
ties, Control 
House 

Lube Plant 


Gasoline and 
Cycling 


Gasoline Plant 
Petro Chem 


Rebuilding 
Petro-chem 
Cracking Still 

Skim & Crk 


Absorption Plant 
Absorption Plant 
Absorption Plant 
Absorption Plant 
Processing Plant 
MEK Dewaxing, 
Clay Contact 
Recondition 
Cat. Cracker 


Increase Topping 
& Cracking 
Facilities 

Gasoline Plant 


Etby! Chloride 
& Hydrochloric 


acid Unit 
Ethy! Alcohol 
Unit 
Ethyl Chloride 
Unit No. 2 


Glycerine Unit 
Hexylene Glycol 
Unit 


Ethylene Pre- 
paration Unit 
Add Acetone 
Unit 
Gasoline Plant 
Lube Unit 


Gasoline Plant 
Thermal Crack- 
ing, Asphalt Flt 
Crude Still, Bar- 
rel H 
Grease Works 
Catalytic Re- 
formi 
Gasoline Plant 


Gasoline Plant 
Chemical Plant 


Cycling Plant 
Gasoline Plant 





58,000 bbis. 
18,500 bbls. 


14,500 bbls. 
11,000 bbls. 


22,000 bbls. 
17,000 bbls. 


32,000 bbls. circ. 


{Gas 


Capacity 
Unchanged 


18,000 mef 
20,000 mef 
30,000 mef 


22,000 mef 
100,000 mef 
18,000 mef 
45,000 bbls. 
7000 bbls. 
20,000 bbls. 


1500 bbls. 
5,000 bbis. 
24,000 mef. 
120,009 mef 
55,000 mef 
$48,000 mef 
30.000 mef 
3500 bbls. 


10,000 bbls. 


107,000 mef. 


2,400 mef 
12,000 bbis. 


30,000 bbls. 


5,000 bbls. 


90,000 mef 


130,000 Ibs./yr. 
166,000 mef. 
70,000 gal. 





$20 million 
$250,000 
$2 million 


$2 million 


$7 million 
$1,408,000 
$1,336,000 
$4,160,000 


$2,133,000 
$5.8 million 
$5.3 million 


Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 
Announcement 
Under Constr. 
Under Constr. 
Contracted 
Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 


Authorized 
Authorized 
Authorized 
Authorized 
Authorized 
Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Contract let 
Under Constr. 
Under Constr. 
Under Constr. 
Authorized 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under way 
Under Constr. 


Under Constr. 


Under Constr. 
Completed 


Completed 
Under Constr. 
Completed 


Completed 
Completed 
Design 


Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 
Approved 
Under Constr. 
Contracted 


Under Constr. 
Under Constr. 





3rd Qtr., 1948 
3rd Qtr., 1948 


Last Qtr., 1948 
Ist Qtr., 1949 
July 15, 1948 
Jan., 1949 
Fall, 1949 
Aug., 1948 


Aug., 1948 
Aug., 1948 


Aug., 1948 
Aug., 1948 


March, 1949 
Jan., 1949 
Jan., 1949 
Summer, 1949 


1949 
Spring, 1949 
Spring, 1949 
Late 1949 
Late 1949 
Sept., 1948 


Jan. 1, 1949 


April, '49 
Partly Com- 


Aug., 1948 
Sept., 1948 
Karly ‘48 
Oct., 1948 
Sept., 1949 
Sept., 1948 
Nov, 1948 
ity in” 
March, 1949 
Aug., 1948 
Aug., 1948 


Oct., 1948 


Jan., 1949 


July, 1948 
June, 1948 


Late 1949 


Early '48 
Aug., "48 


Fall, 1948 
1948 


Feb., 1949 


1949 
1949 
Sept., "48 








Braun 
Badger 


Lummus 
Lummus 


Fish Eng. 


Fish Eng. 
Fish Eng. 


Stearns-Roger 
Stearns-Roger 
Stearns-Roger 


Foster Wheeler 


Kellogg 
Staff 


Hudson 


Staff, Gaso. Plant 


Republic, U.0.P. 
Republic, U.O.P. 
Staff 


J & L Constr. 
Kellogg 


Braun 

Kellogg 

Braun 

Braun 

Kellogg 

Stone & Webster 


Braun 


Brown & Root 
Lummus 


Fluor 


J & L Constr. 


Braun 


Badger 
J “ft Constr. 





Fish Eng. 


Stearns-Roger 
Stearns-Roger 
Stearns-Roger 


Foster Wheeler 


Lummus, 
Kellogg 


Hudson 

Gaso, Plant 
Tellepsen 
Bellows, Leonard 


Kellogg 


Braun 
Kellogg 
Braun 


Braun 

Kellogg 

Stone & Webster 

Braun 

Brown & Root 

Lummus, Kel- 
logg, Fluor 

Fluor 

Shell 


Fluor 


Process Eng. 
J & L Constr. 
Braun 


Badger 
J & L Constr. 
Pet. Eng. 
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REFINERY 





AND OTHER PLANT CONSTRUCTION (Continued) 

















COMPANY 





Plant Site 


Project 


Status 


Probable 
Completion 





Licensor 


















Sun Oil Co 
*Sun Oil Co. 


Taloo Asphalt & 
Refining Division 
American Liberty 
Oil Co. 

The Parade Co 


The Texas Co 


*The Texas Co. 
The Texas Co 


Texoma Natural 
Gas Co. 
United Gas Co. 
U.S. Ind. Chemio- 
als Co. 
Waggoner Est. Ref 
Warren Pet. Corp 
*Warren Pet. Corp. 
Warren Pet. Corp 
Warren Pet. Corp 
Warren Pet. Corp.. 
Witeo Hydro- 
earbon Corp 


Witeo Hydro- 
earbon Corp. 











| 


Starr Co., Tex. 

Jameson Field, 
Coke County, 
Texas 

Mt. Pleasant, 
Texas 


Rusk County, 
Texas 
Port Arthur, 


exas 
Electra, Texas 


Lafitte, La. 


Stinnett, Texas 


Carthage. Tex. 

Brownsville, 
Texas 

Electra, Tex. 


Breckenridge, 
Texas 


er 
Gladewater, Tex.| 


Hawkins, Texas 


Holliday, Tex 


Taylor's Corner, 
Texas 
Big Lake, Tex 


Witco, Texas 








ROCKY 
MOUNTAIN 
Tbe California Oil 


Company 
The Carter Oil Co. 
* 





Continental Oil Co 
Continental Oil Co 


Gulf Oil Corp... 
— ‘Asphalt 


Pet. Co. 
e Refg. C 
Sealy Oil Co. . 


Socony-Vacuum Oil 
0., Ine. 
Southern Union 








| Rangely, Colo. 


Billings, Mont. 
Billings, Mont. 
Denver, Colo. 


Eunice, N.M. 
Artesia, N.M. 


Oil Center, N.M. 


Salt Lake City 
Lea County 
N.M 


Oasper, Wyo. 


Bloomfield, N. M. 


Casper, Wyo. 


Elk Basin, Wyo. 


Rifle, Colo. 
Salt Lake City, 
Utah 


Monument, 
N.M. 





Gasoline Plant 
L.P.G. Extrac- 
tion 


Poly LPG 
Plant 


Add Propane 
Recover: 
Lube & W 
Additions 
Gasoline Plant 
Expand Gaso- 
| Plant 





Additional Com-| 


pression 
| 2nd Gas Plant 
| Petrochemical 
Plant 
| Crack Unit Re- 
visions 
LPG Extrac- 
tion 
LPG Extrac- 
tion 


Plant Enlarge- 
ment 

Expansion & 
Propane prod. 

Gasoline Plant 


Gasoline Plant 


| Carbon Black 


Gasoline Plant 
Crude Cat Crk 


Complete Ref., 
Cat. Crack 


Crude, Cat Crk. | 


Gasoline Plant 
Crude Unit 


Absorption Plant 

Crude Dist. Unit 
Expanding Gaso- 
line Plant 

TCc 

Gasoline Plant 

Cat. Crack. 


Gasoline Plant 
Shale Oil Refy. 


pice De- 


Gapine © Plant 
Enlargement 








Daily Estimated 
Capacity Cost 
25,000 mef $4 million 
10,000 mef Part of $12 
million 
2,800 mef, $285,000 
$250,000 





| 18,000 mef 
| 2,500 bbls. oil 


2,000 mef 
| 6,500 mef 


$2.5 million 
$3.5 million 


150,000 mef. 


| 
100,000 mef 





250,000 


1,500 bbls 


20,000 mef 


2,500 bbls 


5,000 mef 


2,500 bbls | $2.6 million 


Part of $3.5 
million 





Under Constr. 
Contracted 


Under Constr. 


Contracted 


Under Constr. 





Projected 


Under Constr. 


Under Constr. 
Contracted 


Under Constr. 
Under Constr. 
Contract Let 
Contract let 
Under Constr. 
Contract let 
Under Constr. 


Contracted 





| 25,000 mef $3 million 


| 30,000 bbis. $20 million | 


| 7,500 bbls. $8.5 million 


7,500 bbls. $4 million | 
| . . . 
| 7,500 bbls. | $350,000 


£48,000 mef 
25,000 bbis. 
60,000 gals 


$5 million 





6,900 bbls. 


20,000 mef 


| $1 million 


| 8,000 bbls 
3,000 bole. | $450,000 °°" 
10,500 bbls. | $2.5 million | 
2,500 bbls. 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Material 
Ordered 


Under Constr 
Under Constr. 


| Under Constr. 


Contracted 
Under Constr 


Under Constr. 
Under Constr. 


Contracted 


| Under Constr. 








Early 1949 
March, 1949 





Aug., 1948 


Dec., 1948 


Late '48 


Jan., 1949 


Jan., 1949 


July, 1949 


1949 

Fall, 1948 
Jan. 1, 1949 
March, 1949 
March, 1949 


Jan, 1, 1949 


March , 1949 


July *48 





Pet. Eng. 




























Engineering Contractor 
Pet. Eng. Pet. Eng. 
arr Pritchard 

| Staff Staff, Piping- 
| State Eng. Co, 
Hudson Hudson 






Staff, Foster- | Foster-Wheeler 













Wheeler 
| Texaco 
Hudson | Hudson 
Midwestern Con- 
struction Co 
| Hudson Hudson 
| Badger Badger 
Ref. Eng Ref Eng 
Staff Staff 






J. B. Gill Co. J. B. Gill Co 






Gaso. Plant 





| Gaso. Plant | 













Staff Staff 
Walco Walco 
| Staff | Fish Eng 
Fish Eng. | Fish Eng., Staff 











| Late 1948 
3rd Qtr. 1949 
| 1949 


Fall 1948 


| Feb., 1949 


1948 
1948 


Nov., 
| Nov., 
| Jan. 1, 1949 
| June, 1949 

Early 1949 


| April, 1949 
Fall, 1948 


Early 1949 
Jan. 1, 1949 


U.O.P. 


TOR: 


, Warren 






Hudson Hudson 




















U.O.P., 8.0.D., | Fluor 
Fluor 
| U.O.P.,J.&L. | J & L Constr 
| Constr. 
| Staff | Lummus 
| Lummus 
| Hudson | Hudson 
| Geo. Armistead | Staf 
Bechtel 
J. E. Carlson 







Staff Cat. Constr 





Ref. Maint Ref. Maint 





| Kellogg 


. | 
| Stone & We sbater| 
| Ref. Eng. 


| 
Kellogg 





Stone & Webster 
Ref. Eng 











| Kellogg 





Dresser Eng 











WEST COAST 
Barnadall Oil Co... . 
California Asphalt 


Corp. 
Coline Gasoline Co.. 
General Pet. Corp 


Hancock Chem. Co 
*The Paraffine Cos. 
Robt. 8. Lytle, Opr. 
Shell Chemical Corp 
Shell Chemical Corp 
Shell Chemical Corp 




















Newhall, Calif. 
Portland, Ore 


Ventura, Calif. 
Torrance, Calif. 


Watson, Calif. 
Emeryville, Cal. 
Coalinga, Calif. 
Martinez, Calif. 
Martines, Calif... 
Pittsburg, Calif.. 
Pittsburg, Calif. 
Ventura, Calif. 
Bakersfield, 
Calif. 
Bakersfield, 
Calif. 
El Segundo, Cal. 


Richmond, 
(California) 


E) Segundo, Cal. 
Richmond, Calif. 


Oleum, Calif. 





Gasoline Plant 
Airblown Stills, 
Tanks 

Gasoline Plant 
Vacuum Flash 
Tower 
Elemental Sulfur 


ant 
Expand Asphalt 
Unit 
H38 Removal 


Plant 

Pet, Additives 
Plant 

Di-iso-butylene 
Unit 

Add Ammonia 


nt 
Add Ammonium 
Sulfate Plant 
Gasoline Plant 
Crude Dist, Cat 





Modernization 


Grease, Wax 
Plant, Dock 
Facilities 


Cracked Naph- 
tha Rerun Stills 
TCC Clay Re- 
urification 
nit 
Revision of Re- 
fining Facilities 


$1 million 
$150,000 


40,000 mef. | 


32,000 bbls. | $571,000 


50 tons $1 million 
1500 bbls. $150,000 


33,000 mef $175,000 


| 
225% of prewar , 
180% of prewar . | 
10,000 bbls. | $7.5 million | 
9,000 bbls. | ....... - 
$2 million 
82,000 Ibe. $13 million 
| 
| 
22,000 bbis. $2.6 million 
50 tons $250,000 
$4 2. million 











Under Constr 
Under Constr. 


Contracted 
Contracted 


Engineering be- 
ing comple’ 
Under Constr. 
Engineering in 
Course 
Under Constr. 
Completed 
Under Cunstr. 
Under Constr. 


Under Constr. 
Announced 
Contracted 


Under Constr. 


Under Constr. 


Contract let 


Under Constr. 


Engineering 


July, 1948 
Dec., 1948 


| Nov., 48 


Nov., 1948 
Oct., 1948 


1 year 


| Sept., 1948 


} 
Nov., 1948 
Aug., 1948 


Mid '49 


Dec. '48 


Sept. "48 





| Aug., 1949 


Sept., 1948 


| 1949 


| 


..| U.O.P 


Fluor 


Braun 





] U.OP. 


enous 


| Max B, Miller 





| Ref. Maint. Ref. Maint 










‘jonas | Staff 

| Ref. Maint. | Ref. Maint 
Braun | Braun 
Badger 





| Badger 






| L. A. Rosener 








Fluor 





Fluor 









| 
Parsons Parsons 
Staff | Staff 
Bechtel Corp. Bechtel Corp. 
Bechtel Corp. Bechtel Corp. 
Staff Ref. Maint. 
Braun Braun 















Braun 


U.O.P. 


















W. G. Peugh Barrett & Hilp, 
Swinerton & 
| Walberg & Bes 
1 C .Gerwick, Ine. 
| Humiston- 
Rosendahl, Ine 
Braun Braun 
Max B. Miller Humiston-Roe 
endahl, Ine. 
R. H. Parsons Ref. Maint. 
Co. 


| ———— 











Petroleum 


Refiner—V ol. 27, No.! 


























Factor 


—— 





g. 
rd 


iping- 
Eng. Co, 


tern Con- 
on C 


ll Co 


lant 


g., Staff 


onstr 


“ 


rison 


nstr 


Webster 


int 


Corp 


Corp. 








REFINERY 





AND OTHER PLANT CONSTRUCTION (Continued) 






















































Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Centracter 
Thin Oil Co. of Oleum, Calif. —— of ae 1,900 bbls. $1.7 million Contracted 1949 Union Oil Co. Kellogg Kellogg 
ornia ewaxing Fa- 
cilities 
Union Oil Co. of Oleum, Calif. Improvement to} ............... $1.2 million Engineering 1949 J. M. Mont- 
California pound & gomery & Co. 
Grease Facilities 
Union Oil Co. of Oleum, Calif. Duo-Sol Unit 6,000 bbls $2.9 million Contracted 1949 Max Miller Max Miller Max Miller 
fe 
m . Oil: bo, of Witeiagien, ~ Pro- 100,000 Ibs. $2.5 million Engineering 1949 Union Oil Co. Foster-Wheeler 
‘glifornia alif. uction 
tae Oil Co, of Willmington, | Ha8 Recovery | 30,000 Ibe $200,000 Engineering | 1949 None Bhehart & 
ornia i ur, Inc. 
FOREIGN oe 
BEE G, .rscees Abadan........ Gas Plant...... 25,000 mef million ls a l CEREL OTLEY, Ere Badger Badger 
Agwi Pet. Corp....| Fawley, Eng. i la, 120,000 bbis. $140 million Projected SS- == i—(t”té«é ken en ny mn ee ee 
Iranian Oil. . —_— n, Persian | Cat. Cracker SE. "Mids nacdes bases COU cnccco vv ccccucell aueectcedctese<l ossceuhah teases eee 
Anglo-Iranian Oil... . — Persian | Lube Plant i eee Tee De ©." EL enccvdeeneqesie Texaco Badger Staff 
Co. 
*Asienda \-—¥ Rome, Italy Add to Plant ee eee ED Oe oe See. Tee nee SE MSE 
Italiana Petroli 
Babrein Pet. Co.,. | Bahrein Island | Expansion Pro- | ............... $8.9 million Under Constr et Ts, Bo a o's conchae U.O.P., Bechtel tirermetionel, 
Lid. gram ~ 
Bataafsche Petro- | Rotterdam- | ............... GRMRD ERR Foie cee ecciced cecahess awendecd sececepatGes bac)’ cose o-<0.chu buena rane pee mene 
jeum Maat- Pernis 
api 
Dotich Amerienn oo East, a Calies * ~ oR eee ere Under Constr Late 1949 Kellogg-U.0.P. Kellogg Kellogg 
Oil Co., Ltd. .Q. ‘at. Poly. 
British Pet. Chem., a :  -S cineccabencauel $20 million | ER es eR 8S & W, Badger | S & W, Badger 
Ltd. 0 
Burmah Oil Co..... Burmsa......... Furfural Plant | 1,000 bbis $00,000 a | Pe eae tr) ee. |. Boks ecabaerake 
Burmah Oil Co..... Syriam, Burma — Clay | 66 tons $150,000 Design 1949 Max = OK SEU. Boas sc ayes ocasts 
ivification ny-Vacuum 
Caltex Pet. a | ao Crude Plant 20,000 bbls. $18 million Projected Bete Wi |B ksatetetses ts McKee McKee 
schappij, N.V. ollan 
Cater Maatachap | Rotterdam 8Oe Plant 1,800 bbls. $600,000 See Dae es Ae Badger ee 
Consolidated Ref., | Haifa, Palestine | Crude Plant UPON |. Bh encanbdectencen Planned nee.” Wiaviek. cdeeeee Badger Badger 
Lid. 
Cpemiiated Ref., Haifa Generel rer Cre | Ea mee. Wate Dee. — bi ciciscs cid. dios Badger, Ltd. 
Cinsalidated Ref. | Haifa, Palestine | Lube Plant oo ee ere ere PE... Bepewsnsasussias Texaco, Juik Lummus Kellogg} Badger 
Creole Pet. Corp... Amuay Bay, Cat Cracking | 60,000 bbis $70 million ee a, nn 2 PO Meer res S  iy 
enesu 
Creole Pet. Corp...} Molata Field, eee Geererrrerrerer prerrerrrror cs. tor mErmerenn bomen te 
Venezuela Repressuring 
Plants 
Gale Bet. Camp...) GR TRES TI, FRE Doon ccc cc cccctcah, onpeccccccccstallbstsenenbbedasallecevsussbeg telah aoe bssscubes else nmeiinaae—rent, anne an 
Venesuela 
Egyptian Govern- | Egypt RB nin cnccencscdeii bes sackd ccqpueel adie vib eGakeCGle op ab sunchechadl hl ivainntaas aia Lummus Lummus 
ment 
Imperial Oil, Ltd... . Bentonal, East, Wy Pipe, Still,| 33,000 bbis. $22 million Under Constr. | Summer '48 8.0.D., Kellogg | Kellogg 
a a Crac ’ 
Cat Poly 
Imperial Oil, Ltd... oe ae Sue, 6,000 bbis. $8.7 million Under Constr. RE Neer: Barnes, Impl. Oil} Barnes 
‘anada ist. 
Imperial Oil, Ltd...| Leduc Field Gap Ahserptinn pcb anes $1.5 million PUD...) Dvovsceccsnes salt sonesnencese ele bcabeneh ah teeeesaeeeee 
Industrie Chimiche | Mantau, Italy Crude SE: «= (sd ecnmanuladhc eal BeMiieindsdsn call odnurccesndedle cts thedtensadknoeisann tee 
Italiane Petroli 
Kuwait Oil Co.....| Kuwait........ Topping Unit 20,000 bbis. a) ee PRET RY ee eee ee Badger 
Mss Prestenne + East vy . 4 & eee Under Constr. | Mid 1948 | ............... Kellogg Kellogg 
be t. q 
Mediterranean Ref. | Sidon, Lebanon | 802 — RE Gare eee ee Contracted Sept., 1949 EE Oe Ae cee 
Medora Ref. | Trans-Arabian | Refinery PS © 0.) Titi. sd tases eenneinas 
P. L. Mediter- 
ranean Termi- 
Mene Grande West Guara, IN ce kis seseb eel kaki Veeessss.neeienessssciiedl Kpetvadese nigel avkeeeeeeank bee bee iekdaseaedel 
National Oil | ) a ay Crude & 20,000 bbis. Contracted Badg Bedger 
y e evey VERS 8 20t  —“(‘éw NAR Fe ted tee eee eee ‘er 
fineries, L Wales og = million 
National one Re- nes ’ Lubes & Wax 1,200 bbls. Be Peto Ser Badger Badger 
fineries, Ltd es 
Paro Carbone ‘Ltd..| Partington, Cat Cracker, PSS i os cnet <rgmnntn nay cotee Wa eeNcedegiossuh seaus<asssdacael oeaneetecs pane 
jand Lube & Reform 
Petro Chem., Ltd...| Partington, ET Ne SE, Leh ee Pei me NTR 
ry Mexi- Civ Madero | Crude Unit 25,000 bbls. $2 million Under Constr July, 1948 None Staff Staff 
Petréleos Mexi- Poza Rica, Mex.| Gas Purification, $13 million Centracted Early 1950 McKee McKee 
canne Pressure 
ain- 
‘ tenance, etc. 
my Mexi- Salamanca, Mex. Crude Gasoil, | 30,000 bbls $12 million Contract let 1949 U.0.P. McKee McKee 
Porto Marghera Rfg.| Venice, Italy Einget ET TER! LEE L LTO LEMP men Cee ek ue 
Mafioarne de Ambes, France | Crude Plant 14,000 bbis $7. 5 million Under Constr. Early 1950 U.0.P., McKee | McKee 
ela 
Gironde 
Scottish Oils, Ltd. — — Crude 24,000 bbis. iiss Sdn. den ea cea + ca cae ss Aileen ea Co le ER cs cele 
d Scotland $28 million 
. Seottish Oils, Ltd. > — tm Cat Crk. 5,000 bbis. .._ TR ee Fae eee, eee ee Pe, 
aac Chemica! C Jorp.| Thornton, Eng. | Petrochem | ............... Te eee ee eee ee a ee | Ae 
Chemica! ( Yorp. ee i SRE Tei ata QAR i ye: Re eee ee me RS oes 
Stell Chemica cal Corp.| Stanlow, Eng. a en Pee mn Re ee eek at eee Fee GS 
oa OilCo.of | Shellburn Ref., | Add Crude Dis- | 7500 bbls $600,000 Under Constr. SX RRS Se oe Staff Staff 
ro “ columbia | Vancouver tillation 
(Vem la ee A PES reer eo ee Per ree pene Lummus Lummus 
enesuela 
Shell Oil Co Heysham, Eng. 4 Se ery Under Constr. ET — i is Rh Sw ewd hss concedes eeu el eee 
lesign Crude 
Sociét ; . Plant 
iH ane des | Dunkirk, France | Crude Reform. | 26,000 bbls er Oe EMNR eS eA ce LTA 
etrole | 
é Genera: des | Courehelettes, | Lube & Wax tiny” Bids cmd casascite ek ene came ena, wee oe ee | ee 
uiles de Pé:role | France , 
Kopparterg | Sweden NS FRG es, Sts PRP eee elie vind ain itetra ce Lummus Lummus 
——_ Cracking 
Table Concluded on Page 140 
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. . « Proving the oxidation-stability, bearing-corrosion resistance, 
and deposit-forming tendencies of a crankcase lubricant in 
a full-scale Chevroiet test engine. 











PARAMING certo 


ADDITIVES WITH A BACKGROUND PARAMINS ADDITIVES ARE KNOWN BY THE BRANDS: 
PARATONE —for improved viscosity index. 
PARAFLOW —for lower stable pour. 
PARATAC —for tacky oils and greases. 
PARAPOID —for E.P. gear oils. 
PARANOX —for inhibiting corrosion and oxidation. 
PARASHEEN —for better appearance. 


E N J A Y Cc 0 M P A N Y , l N Cc e PARADYNE —for improved gasoline. — 


ESSO BUILDING, 15 WEST S1sT STREET, NEW YORK 19, N.Y. © AGENTS AND DISTRIBUTORS THROUGHOUT THE WORLD 
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NOTE—Ampco—Ampco Engineering Co. 
Braun—C. F Braun Co. 
Dresser—Dresser Engineering Corp. 


Bellows Co. 
neering Co. 


American—General American Transportation Co. 


—Construction Division, Jones & Laughlin Supply Co. 
Lummus—The Lummus Co. 
Max Miller—Max B. Miller & Co. 

Ref. Eng.—Refinery Engineering Co. 
Texaco—Texaco Development Co. 
4 Equally owned by California Texas Corp. and Socony-Vacuum Oil Co., Inc. 


Construction Co. 


eering Co. 


Process Engineers, Inc. 
Tellepsen—Tellersen Construction Co. 


ing Co. 


Wohfeld Construction Co. 


Badger—E. B. Badger and Sons. 

Cat. Constr.—Catalytic Construction Co. 
Fish Eng.—Fish Engineering Corp. 

Houdry—Houdry Corp. 


Kellogg—M. W. Kellogg Co. 


Mason—Mason Brothers Construction Co. 
Parsons—Ralph M. Parsons Co. 
Ref. Maint.—Refinery Maintenance Co., Inc. 
U.0.P.— Universal Oil Preducts Co. 


Barnes—W. M. Barnes & Co. 
Chem. Constr.—Chemical Construction Ce. 
Fluor—Fluor Corp. 
Hudson—Hudson Engineering Corp. 
Kock Eng.—Koch Engineering Co. 
MecKee—Arthur G. McKee Co. 


Pet. Eng.—Petr« leum Engineering, Inc. 
Standard Oil Develc pment Co. 


Gaso. I lant—Gasc line I lant Construction Co. 
Hydro Res.— Hydrocarbon Research, Inc. 
Koppers—Koppers Co., Inc. 


Pritchard—J. F. Pritchard Co, 


Walco— Walco Engineering. 


REFINERY AND OTHER PLANT CONSTRUCTION (Continued) ‘ 
Daily Estimated Probable ! ‘ 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
Trent Oil Prod. North Shields, | Crude Flaat 11,500 bbis. $4 to $8 million | Plans apptoved [on ... wc... cee cs | ccc cece ccecccss] SARS OaMEO NS MRED 0000s a 
Development Co.| England _- 
Venesuelan Pet. Co.,] Puerto la Cruz, | Refinery See eee Oo ee eee ol 
(Sinelair) Venezuela . ae 
Yacimientes Petro- | La Plats Argen- | Crude Topping, | 50,000 bbls. $2.8 million Under Constr. Batty TO: Aisiicedisnwsaworn Houdry Process | Cat. Constr 
liferos, Fiscales tina Gaso Treating Cat. Constr. 
Yacimientos Petro- | Sucre, Bolivia Crude Plant SR, ee es ee Sparen ee. - . . Pasties F -Wheeler | Foster-Wheeler 
liferos Fis . 
Bolivianos ' 
Yacimientos Petro- | Cochabamba, ce ree. ee Perea Foster-Wheeler | Foster-Wheeler 
liferos Fiscales Bolivia forming Units 
Bolivianos ad P 
YPF Brazil........ Santos, Brazil Complete Refg. | 20,000 bbis. $30 million I PI 
* First appearance in tabulation. t Added capacity. 


Bechtel—Bechte: Bros., McCone Co.. Bellows—W. 8. 
Clark’s—Clark’s Consrruction and Engi- 


General 
J & L Constr. 


Leonard—Leonard 
Mid-Continent— Mid-Continent Engin- 
Precess Eng.— 
Stearns-Roger Manufactur- 


Wohfeld— 


Indiana Standard Buys 


Future Expansion Tract 


Standard Oil Company (Indiana) last 
month announced purchase of 960 acres 
comprising the former Jones and Laugh- 
lin Steel Corporation property in Ham- 
mond, Ind. Standard acquired the 
property for future expansion but said 
no specific plans have yet been devel- 
oped. The tract is south of Standards 
new research laboratory and adjacent to 
the company’s Whiting, Ind., refinery. 

Jones and Laughlin disposed of the 
property “because of the exorbitant cost 
of building entirely new steel plants 
fom the ground up”. That company 
believes it is more economical to ex- 
pand its present facilities and has al- 
ready appropriated $117 million as the 
first step in a major improvement and 
expansion program at other locations. 
Work on this phate of the program 
began in 1946 and will not be entirely 
completed until 1950. 


Sun Starts Building 


Sun Oil Company has started con- 
struction on a plant near Jameson Field 
in Coke County, Texas with work ex- 
pected to be completed by March 1. 


for the development of new lubricants. 
Office space and required services for 
activities for the other units will be 
provided for in the third building. 


Cosden Plans To Rebuild 
Catalytic Cracking Unit 


Rebuilding of the cracking plant 
partly destroyed by fire in May, 1947, 
was authorized !ast month at the an- 
nual meeting of the directors of Cosden 
I’etroleum Corporation, Big Spring, 
Texas. 

In rebuilding, the cracking plant will 
be changed from thermal to fluid cata- 
lytic cracking and will be operated un- 
der license from Universal Oil Products 
Company, Chicago, according to R. L. 
Tollett, president. 


New Refinery for England 


Anglo-Iranian Oil Company and Gulf 
Oil Company jointly are planning to 
construct a refinery on the Isle of Grain 
at the Thames and Kedway estuaries. 
Construction date has not been set, but 
the cost is estimated in excess of $120 
million. 

The central refinery unit will be built 
first. Following this unit will be the 


marly the plan will alse hove hydro, cracking and related units. Ultimate 
7: Po = oon yer — daily capaci rill b 288 barrels. 
carbon recovery facilities. Capacity will y capacity will be 83,288 


be 10 million cubic feet per day, and 
Production will be 30,000 gallons per 
day of liquid hydrocarbons. 
_ The Delhi Plant, which Sun is build- 
ing for itself and 15 other Louisiana 
Producers, will officially open soon. 
Construction is due to start im- 
mediately on Sun’s Starr County plant, 
near Sun Field in Southwest, Texas. 


Texaco Research Expands 


The Texas Company is planning to 
construct three new buildings at its 
tacon, N. Y. research laboratories as 
Part of its 10-year research expansion 
Program. The buildings to be completed 
next year will increase facilities at Bea- 
con by 40 percent. 

In the engineering’ building will be 
laboratories for volatility, lubrication 
and combustion studies and the chemis- 
try building will have 18 laboratories 


Edgington Plant Finished 


Completion of a 2000 barrel daily ca- 
pacity asphalt oxidizing plant at the 
Edgington Oil Refinery at Long Beach, 
Calif., has been announced by David W. 
Jones, general manager 

The plant was engineered by the 
Edgington engineering staff and con- 
structed at a cost of approximately 
$80,000. 


New Standard Tankers 


Eight super-tankers, at a cost of more 
than $75 million, will be added to Stand- 
ard Oil Company’s (New Jersey) ocean- 
going vessels. This group brings the 
total of such vessels—each of 228,000- 
barrel capacity—being built by the com- 
pany to 14. One is scheduled for deliv- 
ery by the end of this year, five by 1949 
and the rest by 1950. 
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Ground Broken for Sohio’s 
Enlarged Plant at Lima 


Ground was broken August 2 for the 
new catalytic cracking unit at the Lima 
refinery of Standatd Oil Company 
(Ohio). When it is completed in about 
15 months, the*plant ‘is expected to pro- 
duce 30 percent more gasoline per bar- 
rel of crude oil and will run 16,000 bar- 
rels per day. 

The first unit of the $16 million Sohio 
expansion and modernization program 
at the refinery, the fluid catalytic crack- 
ing plant will double the refinery’s ¢ca- 
pacity. Besides the $11 million cracking 
plant with its gas plant, water-cooling 
tower, gasoline treating and blending fa- 
cilities and 20-millién gallon additidns 
to the tankage facilities, a $5 miltion oil 
refining unit, a ‘combination cridé oil 
distillation and+¢oking plant which will 
add 15,000 barrels daily to the crude oil 
processing capacity of the Lima"plant, 
will be added. 


Stanolind Planning Huge , 
Research Unit Expansion: 


Stanolind Oilmand Gas Company will 
begin construction of a new andarger 
research center at Tulsa the latter part 
of this year, the new plant to be ready 
for use early in 1950. Present research 
buildings in Tulsa will be used primarily 
for the manufacture of field geophysical 
equipment and for testing and analy- 
tical work. 

Seven hundred people will be em- 
ployed in the new buildings as compared 
with 100 presently employed. 


Imperial May Enlarge 


A $2,500,000 expansion of its $8.7 mil- 
lion Edmonton, Alberta, refinery is be- 
ing considered by Imperial Oil, Ltd. 
The plant’s capacity would be increased 
to 11,000 barrels a crude oil daily. 

Although now officially open, the re- 
finery is expected to reach its full pro- 
duction of 6000 barrels a day from Le- 
duc field by the end of the year. The 
current rate is about 4000 barrels daily. 
Work is being speeded on incomplete 
units so as to be ready soon for Ca- 
pacity output. . 
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THE WHEEL OF THIS 165lb. BACK PRESSURE 
TURBINE IS DOUBLE RIM PROTECTED 


The 925 H.P. Back Pressure Turbine shown above em- 
ploys a Terry Solid Wheel Rotor as shown at the left. 


The buckets are protected by rims at the sides of the 
wheel. These rims would take without damage any rub- 
bing that might occur if the clearance became reduced. 


With this construction it is impossible for the blades to 
foul and frequent inspections of the thrust bearings are 
not required to obtain safe and dependable operation. 


The Terry Wheel Turbine is fully described in our 
Bulletin T-1165. A request on your business letterhead 
will bring a copy. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD.CONN. 


In 
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it supplied an even larger increase for 


| domestic consumption by virtue of cut- 
O ncrease Amal pe ting down exports. Domestic demand 
e supplied averaged 5,828,000 barrels daily, 


an increase of 501,000 barrels daily or 


During First Half of 1948 9.4 percent over the 5,327,000 daily of 


domestic demand in the first half of last 
year. For the remainder of this year 


L. J. LOGAN, Economics Editor similar results are expected. The Bureau 


In the first half of 1948 the petroleum 
industry of the U. S. proved able to 
meet more demand for its products 
than government and industry econo- 
mists thought possible. It supplied a 
total demand for all oils in the amount 
ff 1,127,272,000 barrels, an average of 
6,194,000 barrels daily, which was 7.2 
percent more than the 5,779,000 barrels 
per day of demand in the initial half of 
1947 


of Mines a a daily average do- 

, 5 ‘ly in  mestic demand of 5,934,000 barrels daily, 

pag eel pln to 5,621,000 daily an increase of 485,000 barrels per day 
k ; ; ' or 8.9 percent over the 5,449,000 daily of 
While the industry supplied 7.2 per- 1947. Exports averaged 366,000 barrels 
cent more oils per day in the first half daily in the first half of 1948, down 
of 1948 than in the like period of 1947, 86,000 barrels or 19 percent from the 


Latest Revised Forecast of United States Supply and Demand, All Oils, 1948 by Quarters, 
; and Actual for 1947 
Source: U. S. Bureau of Mines’ Monthly Petroleum Forecast, July, 1948 
(THOUSANDS OF BARRELS) 












































































































For the whole year of 1948 approxi  ———————>= : 
mately this: same increase in total de- First Second Third Fourth 1948 1947 Percent 
mand now is forecast by the U. S. Bu- Quarter | Quarter | Quarter | Quarter Year Year Change 
reau of Mines in a second revision of ITEM 1948 1948 1968 1948 | (Forecast) | (Actual) | °47-'48 
its original estimates. The bureau now PRODUCTION 
estimates for 1948 a total demand for Rs cudnncneneessh Gene is 522,300 537,000 554,000 555,500 | 2,168,800 | 1,988,797 + 9.1 

“11: i “a ge cee. (Daily Average)............ : 5,740 5,901 6,022 6,038 5,926 5,449 + 8.8 
2316 million barrels of all oils, an aver- — gyude Ol ne). 486800 516,100 | 517,100 | 2,020,300 | 1,856,107 | + 8.8 
age of 6,328,000 barrels daily, which ofa Average)..... * 5,347 nee £m an ann awe ia 
would be 428,000 barrels a day or 7.3 er Oils. .....-..... sees 35,700 " , , " , . 

: - : A Pee. eee 401 412 417 406 364 11.5 
percent more than the 5,900,000 barrels (Dally Averngs) po Se as ul 
daily of actual demand in 1947. This IMPORTS 
estimate was embodied in the revised a > ‘Avernge) .. = “—- a et) nae mart tis? 
forecast for 1948, published by the agen- Crude Oil........... i aid 25,500 28,000 nese 30,000 118,500 oe tis4 
"y 4 : 4 ite . - Daily Average). . . eee. 280 308 326 10 +16.1 
c) along w “ ‘it monthly petroleum Ot a MOAR 17,700 16,300 16,500 18,000 68,500 62,063 | +10.4 
orecast for July (Daily Average)... 195 179 179 196 “187 170 +10.0 

. NEW SUPPLY 

Refined Stocks Up Os iss, 565,500 | 581,300 | 600,500 | 603,500 | 2,350,800 | 2,148,802 | + 9.4 

In addition to supplying a 7.2 percent ew oe iain —_ = ne : = = Lita: 
increase in demand in the first half of STOCK CHANGF 

; - : cad f —10, , = 
this year, the industry made a substan- j= ei Avens®.....:... ba bie e+} mtr} te a £4) 
tial and needed increase in stocks of re- Crude Oil....... , +3,500 | —4,300 +200 | +2,100; +1,500 FOIE Ds inisas 
fined products, adding about 15 million a aus 490400 430,300 tee 433,300 5519 ; 
barrels or an average of 86,000 barrels (Daily Average). . d 40 +312 +329 —137 +91 15 
daily. These stocks will help to supply ——_ - 
the further increase in demand which All Oils, Total Demand 574,800 | 557,200 | 570,000 | 614,000 | 2,316,000 | 2,153,483 | + 7.5 
is expected for the latter half of the (Daily Average). . ; 6,316 6,123 bis 6,674 eeen ee +38 
year. Requirements are foreseen as ris- Domestic Demand. . . " 546,700 | 518,300 Y 581,000 | 2,172, F + 9, 
ing t 6 674 000 tke aaa in the Daly Avenge)... heal 6,007 5,606 6,718 6.515 5,934 5,449 + 89 
ng to 6,674,000 bi aily_ he Exports............ 28100 | 38.900 | 44,000} 33,000 | 144,000} 164,468 | —12.4 
fourth quarter of 1948, when fuel oils (Daily Average). . 309 427 359 394 451 {| —12.9 
will have to come from storage to meet Oily Pm oe i 8,800 a — 10,000 aa “2 = + 
seasonal demand. Refined Oil Exports 19,300 | 27,700 | 31,000 | 28,000 | 101,000 | 118,346 | —14.7 
_ The building up of stocks in the first Cally Average). . Senda 212 304 337 276 324 | —14.8 
half of 1948 was in contrast with results — - Ue 192,600 at1.s0e mee == bry wae rey 
1 > Mite; alf c 7 a. . = ai verage). . 2,116 . ’ . ’ * 

n the initial half of 1947, when stocks — pomestie Demand... 135°900 | 230;100 | 239,000 | 221,000 | 876,000 | 794, +10.2 
were reduced over 10 million barrels or (Daily Average). . 2,043 2,529 2,598 402 2,394 2,178 | + 9.9 
58,000 barrels daily. NE batt’ curei - , 6,700 11,300 11,000 8,000 37,000 47,545 | —22.2 

7 ‘ F ; as (Daily Average). . 73 124 119 87 101 130 --22.3 

By virtue of the accumulation of in- : ‘a 
ventories in the first half of this vear Residual Fuel, Total Demand.......... 144,100 127,900 124,500 142,000 538, 529,139 + 18 
apre res S year, (Daily Average)............. 1,584 1,405 1,353 1,544 1,471 1, + 14 
it will be possible to continue meeting Domestic Demand. .. 142,200 | 124,800 | 121,500] 140,000} 528,500] 618,394) + 1.9 
demand more than 7 percent higher (Daily Average). ........ 1,583 beet wae = ones ane = pe 
than last year by only moderately in- (Daily Average). ....... ea . , "92 "97 —10.0 
ee crude oil production and re- eee ee 7500 | 71,800 | 113,000 | a82,00 | senso | +108 
nery runs in the third and fourth Distillate Fuel, Total Demand........... yo ’ . ; y r 

ea ‘ (Daily Average)............... 1,313 863 777 1,228 1,045 899 | +16.2 
{uarters, Bureau of Mines forecast data Domai Demand................-.-| 114,500] 71,500 | 63,000 | 108,000 | 357,000 | 298,221) +19.7 
indicate. In arriving at the estimate (Daily Average)...........-..+.. 1,258 , 186 ais vase po 817 a> y4 
that daily average demand for the year Ey Averaes)...... 5, a | "92 "54 "70 . 146 
as a whole would be 7.3 percent larger - — 
than in 1947, the bureau estimated that a ~ by ae ae ails ES 40,009 ae am an eee inees mae Yk 74 
Yay runs to stills would increase from —Domestie Demand... 39,700 | 20,800 | 20,500} 36,500 | 117,500} 102,507 | +14.6 
%9/2,000 barrels daily in the first quar- (Daily Average)................... 436 228 223 397 321 281} +142 
ter of 1948, to 5,600,000 barrels daily in ee aaa a = 2,000 me ut 7,264 =e 
the second quarter, 5,660,000 daily in the op sea a k 
fara quarter, and 5,680,000 daily in the An Celle Ae Ton} Demand... 72,200 | 87,800 | 101,500 | 91,800 | 960,000 | 344,021) + 4.4 

Ourth « “we verage)........ a J 
5 S78 On tuarter, to give an average of Domestic Demand...2.02. 20020005... 64,400 | 71,100 : 75,500 | 293,000} 275,041 | + 6.5 
»/6,000 daily for the year as a whole. (Daily Average)..............-..-. 7 781 891 801 754) + 6.2 
That would be § ee se ke 13,800 | 16,700 |  19,500|  16,000| 66,000] 68,980/ — 43 

d be 503,000 barrels daily or ( k ; 1 212 174 1 1 — 43 
5.075.000 t more than the actual runs of verage).. o.oo... B 
9,000 barrels per day in 1947 CRUDE NEEDED 
i Seodualiiiat eine ‘aaiineienadt Ga — Runs to Stille... 2... eee. 488,850 | 509,600 | 520,700 | 522,550 | 2,041,700 | 1,852,246 | +10.2 

tom 5.347 ne & at atiiine sso ten ne 5,3 5,600 5,660 5,680 5,578 5,075 | + 9.9 
»,547,000 barrels daily in the first ‘for Domestic Crude...........| 483,900 | 505,050 | 516,100 | 515,200 | 2,020,250 | 1,855,509 | + 8.9 
Warter to 5,500,000 daily in the second (Daily Average).............---+-. 5,318 5,550 5,610 5,600 5,520 5,084 | + 8.6 
Warter, to 5,610,000 daily in the third 
A , 2s . . 
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Refinery operations in the U. S. have 
been at remarkably high levels in the 
first half of this year, setting new all- 
time records. Instead of offering any 





452,000 daily in the like period last year. 
The Bureau of Mines estimates for 1948 


excuses for scarcities of oils, the indus- 
try is well justified in claiming credit 
for a near-impossible achievement in 
boosting refinery throughput to the high 
levels that have been maintained. 

In the first six months of 1948, crude 
runs to stills averaged 5,490,000 barrels 
per day, an increase of 627,000 barrels 


means by which plant throughput has 
been increased has been that of pushing 
actual runs very close to full rated ca- 
pacity. Virtually all facilities that can 
be operated are being utilized, includ. 
ing some units that normally would be 
closed down because of being obsolete 
or inefficient. All facilities are being op- 


erated with a minimum of timeout for —_ 
repairs and maintenance. Many units 
are being operated in excess of their HO 


rated capacity, with benefit of compara- 
tively new equipment. Several whole 
districts have been maintaining runs at 
more than 100 percent of rated capacity, 
including particularly the East Coast 
district, the Texas Gulf Coast, and the 
Louisiana Gulf Coast. 

In June the indicated refining capacity 
in use in the U. S. totaled 5,830,000 bar- 
rels daily, from which actual runs of 


as a whole exports averaging 394,000 or 12.9 percent over the runs of 4,863,000 5,644,000 barrels per day were achieved, how 
barrels daily, down 57,000 daily or 12.9 barrels per day.in the initial half of indicating an average operating rate of a 
percent from the 451,000 daily exported 1947. The runs this year have been 96.7 percent. In achieving this average, dratt 
in 1947, 1,796,000 barrels daily or virtually one runs went as high as 97 or 98 percent and 
Additions to stocks are expected to half again as great as in the first half of capacity in individual weeks of June, se 
continue in relatively large volume in of 1941, last prewar year for the United and more recently they have gone above " 
the third quarter, after which seasonal States, when they averaged 3,694,000 99 percent. — 
withdrawals will take place in the fourth daily. The 5,838,000 barrels per day of ca- in 
quarter. r= ote a a + angela -< in- Billion Near Miss — — in egy ew bar- can 
crease of near million barrels or 
an average of 95,000 barrels daily is Total volume of crude oil charged to pre Me «nag y ond ot hn eg Rasy. co 
forecast. This would contrast with a stills in the first half of this year was the refining districts having gained ad- out « 
net reduction of about 5 million barrels barely short of a billion barrels. It ditional capacity. . 
or 14,000 barrels daily in 1947. This in- amounted to 999,173,000 barrels, or 13.5 ‘ a“ 
#lowrge “eer sa toy: | he 880.132.000 bar- However, the plants of a year ago (C 
dicated increase in inventories this year, Percent more than the 132, ar , : 
: : F ° | sn ti ‘od were operating at only 91.2 percent of ess ¢ 
in the face of meeting sharply higher els run in the same period last year. ca : 
: : ae R . fi f 194] 1 capacity in June. The present capacity trole 
demand, is a noteworthy achievement uns in the first half of 1941 totaled ; 
a : : 668 0 A én: prer is 1,303,000 barrels per day more than 
U. S. imports of all oils averaged 663,000 barrels. All refining districts 636 ; : 
481.000 b te daily in the f , iP ¢ have processed more crude this year than that of 4,535,000 barrels daily available 
; arrels daily in the first hall o last year. in June, 1941, when plants were oper- HO 


1948, an increase of 26,000 barrels daily 
or 5.7 percent over the 455,000 daily im- 
ported in the initial half of 1947. The 
Bureau of Mines estimates that total 
imports in 1948 will average 497,000 
barrels daily, up 60,000 from the 437,000 
daily in 1947. In the third and fourth 
quarters some stepping up of imports 
is expected. For the first half of this year 
the imports of 481,000 barrels daily ex- 


In June refinery runs continued to 
show large increases over last year. For 
the nation runs averaged 5,644,000 bar- 
rels daily. That was considerably more 
than the daily average of 5,490,000 daily 
for the first six months. It was 524,000 
barrels per day more than the runs of 
5,120,000 barrels daily in the first half 
of 1947 and was 1,788,000 barrels a day 


ated at 85.2 percent of capacity. 

While the nation as a whole was oper- 
ating plants at 96.7 percent of capacity 
in June of this year, Louisiana Gulf 
Coast refineries operated at 116.2 per- 
cent, East Coast plants at 108.1 percent, 
and Texas Gulf Coast plants at 105.0 
percent. Close to the national average 
were Oklahoma-Kansas-Missouri plants, 





























































































































ceeded exports of 366,000 daily by 115,- oF nearly 50 percent more than the runs . é ‘ 
000 barrels per day. For the whole year of 3,856,000 daily in June, 1941. cperarmg m 95.8 percent of capacity. - 
1948 the estimated imports of 497,000 In achieving the high refinery runs of _ [llinois-Indiana-Kentucky plants oper- on 
barrels daily would be 103,000 per day this year, the industry has had the bene- ated at 92.6 percent, Rocky Mountain ploy 
more than the anticipated exports of fit of some increase since a year ago in plants at 87.9 percent, and California ani 
394,000 daily. refining capacity. But the principal refineries at 84.4 percent. Cory 
ery. 
Dt 
U. S$. Crude Runs to Stills and Percent of Refinery Capacity Used, by Districts, June and First 6 Months 1941, 1947, 1948 cata 
Runs from Bureau of Mines, except May and June, 1948, from American Petroleum Institute. Capacities from American Petroleum Institute = 
(THOUSANDS OF BARRELS) : : 
duri 
REFINING CAPACITY IN USE, | 
CRUDE RUNS IN JUNE JUNE TOTAL 
AMOURT OF CRUDE 
Percent Capacity RUN TO STILLS, 
Total Amount Run Daily Average Run Daily Capacity Used FIRST 6 MONTHS 
June, | June, | June, % iff. | June, | June, | June, | June, | June, | June, | June. | June, | June, | Jan.-June,| Jan.-June,| Jan.-June, iff. 
REFINING DISTRICT 1941 1947 1948 47-"48 | 1941 | 1947 | 1948 | 1941 | 1947 | 1948 | 1941 | 1947 | 1948 1941 1947 1948 47-48 
gs és dda bes naheees 16,955} 26,137] 26,906) + 2.9 565; 871 897; 643) 816] 830) 87.9) 106.7] 108. 101,988, 144,144 156,109} + 83 
i csdascctbaccesees 4,491 5,025 5,061} + 0.7 150} 168} 169) 156; 195) 191) 96.2 86.2] 88.5 25,924 30,067 30,820) + 2.5 
EE Se 2,878 3,253} +13.0 ]...... 96; 109}...... 130; 123]...... 73.8 Se 17,912 18,476} + 3.1 
TE vwedn webathos0e0s 2,147 1,808) —15.8 |...... 72 ae 65 Bib ssces oy me ) ae 12,155 12,344) + 16 
Indiana, Illinois, Kentucky .. 21,225; 24,310) 27,205) +11.9 707; 810} 907] 743) 922) 980) 95.2) 87.9) 92.6 118,707; 144,326) 159,080) +10.2 
issouri. . 10,831] 12,735; 13,626; + 7.0 361 424; 454) 420) 454) 474) 86.0) 93.4) 95.8 60,578 72,884 986) + 9.7 
Es 0 ncncendsnweces 5,551 7,097 7,334] + 3.3 185; 23 244, 280) 296) 297) 66.1) 980.1) 82.2 32,102 39,392 44,727, +135 
Texas Gulf Coast............. 28,482) 35,625) 42,466) +-19.2 950} 1,187 1,416] 1,071} 1,328] 1,349) 88.7] 89.4) 105.0 171,874 200,147 249,223) +24.6 
i Gulf Coast... ...... 4,448} 12,014; 12,718} + 5.9 148} 401 24 357} 365) 90.2) 112.3) 116.2 24,859 66,127 77,264) +168 
North Louisiana and Arkansas 2,124 2, 2,618] +29.0 71 68 87 101 114 121; 70.3] 659.6) 71.9 13,524 11,348 14.507, +278 
Rocky Mountain........... 2,924 4,321 5,004] +15.8 97 144 167} ‘121 187 190} 80.2] 77.0) 87.9 15,805 24,942 29,120 +168 
EES Fe 362 350} — 3.3 |...... 12 | 13 . St. . Miiindcaaean« 1,772 2,163) +22.1 
EET Gas dnbaspnceele dicen 3,959 4,654) +17.6 |...... 132 Te 174 FOE Tin ccdcccces 23,170 26,957, +163 
Eh a cpacedhaass ous 18,904) 24,311} 26,370) + 8.5 630} 810) 879) 836) 944) 1,041) 75.3) 85.8} 84.4 103,802 146,735 158,337] + 7.9 
Total Tnited States. . 115,935} 153,604) 169,308} +10.2 | 2,865) 5,120) 5,644) 4,535) 5,613) 5,838) 85.2) 91.2) 96.7 668,663 880,132 999,173) +13.5 
——— 
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HOW TO— 


lastall Sludge Trap In 
Surge or Storage Tank 


‘Tas accompanying drawing shows 
how a sludge trap may be installed in 
a surge or storage tank. The trap and 
jrain can be fabricated in the plant shop 
and fitted into the tank as a complete 
unit. 

A vessel which contains inflammable 
sludge material is very often difficult to 
render safe for entry or welding. The 
proposed trap and drain arrangement 
can be installed without the need for 
blinding and purging. The only prepara- 
tion required is that the tank be taken 
out of service and drained for the short 
period of time involved. 

(Contributed by L. J. Ronayne, proc- 
ess engineer, Plains Plant, Phillips Pe- 
troleum Company, Borger, Texas.) 


Provide Drinking Water 
During Turnarounds 


A PORTABLE, electrically refriger- 
ated water cooler has saved labor and 
time in providing the drinking water re- 
quired for large maintenance crews em- 
ployed in turnarounds and other clean- 
out operations at Pan American Refining 
Corporation’s Texas City, Texas, refin- 
ery. 

During a recent turnaround of a fluid 
catalytic cracking unit, it was found that 
drinking water kegs were filled 510 times 
and that 25,500 pounds of ice was used 
to cool 4080 gallons of water consumed 
during the two-week period. Thousands 
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of paper cups were used. To keep an 
adequate supply of water required the 
full time of two men and a truck and 
driver part of the time. 

Water, drainage, and power connec- 
tions for the portable cooler have been 
installed near areas where major main- 
tenance operations are required. Six 
fountain outlets on the cooler can sup- 
ply in excess of 300 gallons of cool wa- 
ter daily. The need for paper cups is 
eliminated, and the men and equipment 
previously used. are released for other 
duties. 

While the initial investment for the 
cooler is comparatively high, it is esti- 
mated to pay for itself in less than a 
year. 
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HOW— 


Handy Gasket Rack 
Saves Heading-Up Time 


A handy rack for carrying an assort- 
ment of gaskets to the job site can save 
considerable time in heading up towers 
and other similar equipment. A variety 
of gaskets can be carried on the rack, 
thus eliminating trips to the central gas- 
ket board or warehouse. The gaskets are 
— ee to become damaged on the 
rack, 

The rack consists of an upright stand- 
ard with a tripod base. Several arms for 
hanging the gaskets are welded to the 
standard. A handle is provided for car- 
rying and to facilitate hoisting the rack 
to above grade working platforms. 









HOW— 


Device Becomes Real 
Welder's Helper 


A VERSATILE, mechanical “weld- 
er’s helper” which rotates the article or 
equipment being welded at any rate 
convenient to the welder, has been de- 
vised and fabricated in one refinery 
shop. 

The machine consists of an air-driven 
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PUTS THE PROFIT IN THIS EQUATION 


The log mean terminal temperature 
difference goes down and stays that way when 
chlorination goes to work and stops slime for- 
mation on the water-side surfaces of your con- 
densers and heat exchange equipment. This 
means lower fuel costs, less out-of-service time, 
the elimination of plug cleaning, more profit. 

Since even the slightest slime film 
means a high LMTTD, it is important that the 
remedy get at the basic cause of the trouble— 
slime forming organisms. That’s just what chlo- 
rination does and here are some typical exam- 
ples of the profitable results: 

A southern power station realized a 
net annual saving in steam costs alone of 


$16,000 from a W&T installation. 

A refinery obtained enough savings 
through condenser de-sliming by chlorination 
to pay the cost of the installation in six months. 

A midwestern power company ob- 
tained savings of $11,000 in one year through 
cooling water chlorination. 

Call your nearest W&T-Representa- 
tive, backed by over thirty years’ experience 
in water treatment, for a cooling water study 
of your plant—there’s no obligation, of coursé. 
and you may find, as so many 
other plants have, that the 
LMTTD isn’t as low as it 
could be with chlorination. 
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Top photo, above—Shows five adjustment posi- 
tions in semi-circular plate operating in slot of 
support. Below—Job rotating unit carrying a 
late stock head for chucking pump rods or 
other short pieces of equipment requiring cir- 
cular welds. Upper right—Job turning machine 
hos been disconnected from drive shaft and 
wed to rotate fire hose connection which is 
being brazed. 


motor connected with a reduction gear 
box to which several accessories can be 
attached to facilitate the rotation of a 
wide range of articles and equipment. A 
‘oot-operated throttle valve controls the 
air supply to the motor, and after a bit 
of practice the welder can control with- 
out any conscious effort the rate of ro- 
‘ation to suit the type and size of elec- 
trode, the depth of the weld, and the 
speed of application best suited to the 
work at hand. 


Figure 1 shows a universal-jointed 
shaft attachment which permits the ro- 
tation of equipment that cannot be con- 
Veniently set up at the level of the ma- 
Chine, 

; Figure 2 pictures a lathe head chuck 
attachment for rotating small diameter 
pipe, pump shafts, etc. 

, Figure ° shows welder operating the 

Sot throttle and welding a small fitting 


bolted to the turning head of the ma- 
chine. 


Bubble-Caps Can Be 
Cleaned by Burning 


Som. carbon, and other deposits 
which form on bubble caps, can be re- 
moved effectively by burning the bubble 
caps under controlled conditions. 


One refinery has constructed a small 
furnace especially for this purpose and 
this has resulted in efficient recondition- 
ing of the bubble caps with a minimum 
of labor and time. 

The furnace is fired with six burners, 
three on either side, and installed so that 
the combustion flame can be directed 
upon the stacks of bubble caps placed in 
the fire-box. Air to the burners is regu- 
lated and introduced in sufficient quan- 
tity to oxidize the deposits on the caps, 
either causing the carbon etc., to vapor- 
ize or flake off. 

The sheet metal doors of the furnace 
are counter-balanced and are opened by 
a vertical lift. Lift assembly is operated 
by leverage, utilizing a half-sheave as a 
fulcrum. Door lever is located on the 


side of the furnace allowing the operator 
to open the door without being subjected 
to intense heat. 

Upon completion of the burning oper- 
ation, bubble caps are cooled and in- 
spected. Caps not. completely clean are 
hand-chipped to remove deposits which 
cannot be completely cleaned except by 
excessive burning which would damage 
the caps. 

Excellent results have been obtained 
with this burning technique and the 
process is employed as a standard recon- 
ditioning procedure at each turnaround 
on bubble caps of certain fractionating 
equipment at this refinery. 


Small furnace constructed for the purpose of burning gum, carbon and other deposits from bubble 
caps. Note counter-balanced doors. Note stack of bubble caps in foreground. 
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THE ETHYL CORPORATION 
SERVES THE 

_ PROGRESSIVE PETROLEUM INDUSTRY 

‘Through Research 
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Making & and evaluating hydrocarbons— 
the building blocks of gasoline 


edge 
the 


the 
thes 
is ar 
Nor 

N THE EARLY DAYs of the automobile, gasoline & by | 
I quality was considered to be principally a matter & sinc 
of volatility, which in turn was roughly indicated L 
by “gravity.”” As new refining processes were in- hyd 
troduced, however, and automotive engines wer pth 
improved, it was found that fuels of equal gravity BH don, 
might not have the same volatility characteristics BH othe 
—and that neither indicated the performance of & tries 
fuels in respect to “‘spark knock.” of as 

As a consequence, it was reasoned that fractions § to b 
of given volatility from different crudes might be ¥ finar 
different in chemical nature and thus cause differ J carb 





























ences in behavior during burning in engines. Ethyl’ tory 
research workers were among the first to conclude & equi; 
that a satisfactory explanation of differences in be Be 
havior of fuels in engines would require the maxt & by fF 
mum information concerning fuel hydrocarbons— & styq; 
the building blocks of which all petroleum products & ain | 
are composed. into. 


Thus, nearly twenty-five years ago, was bor §& tetra 

, ical | 
new 
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Numerous technical papers have been written 
by the Ethyl! Research Laboratories staff on 
the subject of pure hydrocarbon research. 






Ethy! Corporation's Detroit Laboratories are designed for research on problems of fuel-engine-lubricant interrelationships. 


theidea behind one of Ethyl’s fundamental research 
programs, which has been carried on continuously 
ever since for creation of a background of knowl- 
edge about hydrocarbons, and particularly about 
the combustion of hydrocarbons. 


In 1926 the Ethyl Laboratories prepared all of 
the heptanes and a number of.octanes. Among 
these early chemical curiosities was triptane, which 
isamong the best of antiknock fuels known today. 
Normal heptane and iso-octane were first proposed 
by Ethyl as antiknock reference fuels, and have 
since proved of inestimable value for this purpose. 


During the intervening years many more pure 
hydrocarbons have been isolated and studied. The 
Ethyl Laboratories have, in addition to work 
done independently, cooperated extensively with 
) other laboratories of the oil and automotive indus- 
| tries in a program for the preparation and testing 
of as many as possible of the hydrocarbons likely 
to be present in gasoline. Research conducted or 
financed by Ethyl has included studies of hydro- 
} carbons in specially designed engines, in labora- 
tory combustion apparatus, and in spectroscopic 
equipment. 

Background information on hydrocarbons is used 





Research on pure hydrocarbons is 
only one of the services performed 
by the Ethyl Research Laboratories 
for the benefit of refiners. Future 
messages in this series, of which this 
is the fifth, will discuss other phases 
of the complex problem faced by re- 
finers in providing gasoline for to- 
day’s and tomorrow’s engines, and 
the contributions of the Ethyl Cor- 
poration to their solution. 


This 16-ft. distillation column is used for 
the preparation of pure hydrocarbons. 


by Ethyl, in cooperation with oil companies, for This supercharged “17.6 engine is used in research on pure hydrocarbons. The engine was 
studi f . 1 d ‘al fuels. Th designed and developed in the Ethyl Laboratories especially for research on fuel-engine 
studies of experimental and commercial fuels. ec relationships under conditions of high power development. 


aim of these studies is to find the combinations « 
into which such fuels may be blended along with 
tetraethyllead to form the best and most econom- 

ical gasoline for present and future engines. As f 
new refining processes are developed, they com- 
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plicate the technology and economics of gasoline ? " 
production. Thus these studies become increasingly M . 
important both to refiners and to engine manu- \ 
facturers. \ & R & 
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THE MONTH IN THE INDUSTRY 





Phillips Chemical Company 
Set Up as Separate Entity 


Phillips Chemical Company, a new 
wholly-owned subsidiary, will head 
chemical activities of Phillips Petroleum 
Company, the new company being or- 
ganized to handle Phillips chemical, 
synthetic rubber, and carbon black op- 
erations. Approximately $16 million will 
be spent directly on the program of the 
new company in which nearly $100 
million has been invested by Phillips 
Petroleum and the government, K. S. 
Adams, president, said. 

Officers of the new company are 
Frank Phillips, chairman; K. S. Adams, 
president; Ross W. Thomas, executive 
vice president;. Paul Endacott, Don 
Emery, G. G. Oberfell, and R. C. Jop- 
ling, vice presidents, and G. W. Mc- 
Cullough, vice president and general 
manager. 

The Cactus Ordance Works at Etter 
in the Texas Panhandle has been leased 
by the chemical company as the nucleus 
of its program and PCC will build a 
new ammonium plant there. Presently, 
Cactus Ordance is one of the largest 
ammonia plants in the world and will be 
used by the company to produce am- 
monia for nitrogenous fertilizers. PCC 
expects to double the plant’s present 
capacity of 70,000 tons. 

Under a lease agreement, products 
from the plant will be purchased by the 
government until June 30, 1952. At that 
time the company will divert produc- 
tion to the domestic fertilizer market. 

The company plans to build a multi- 
million dollar plant on the ship channel 
at Houston, for the production of am- 
monium sulfate fertilizer. The site is 
reported large enough for other chemi- 
cal plants planned by PCC. 


Refining Company Interest 
Purchased by Three Co-Ops 


A substantial interest in Premier Oil 
Refining Company of Texas and Baird 
Refining Company have been acquired 
by three large Middle West petroleum 
cooperatives, a group which has organ- 
ized Premier Petroleum Company, a 
Minnesota Corporation, with permit to 
do business in Texas. 

These three co-ops are Illinois Farm 
Supply Company, Midland Cooperative 
Wholesale and Been Union Central 
Exchange, Inc., all engaged in distri- 
buting petroleum products to the 
farmers in the Middle West and at 
present operating other refineries which 
supply a portion of their total petroleum 
requirements. 

Premier Oil Refining Company will 
continue to be operated under the same 
management and will mamtain the same 
general policies, it was announced: 


Shell Chemical’s Main 
Offices Go to New York 


Shell Chemical Corporation, a sub- 
sidiary of Shell Oil Company, engaged 
in the manufacturing and sale of chemi- 
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cal products since 1929, is planning 
transfer of its administrative offices 
from San Francisco to New York in 
the near future. 

The firm’s operations on the Pacific 
Coast will be in no way affected, said 
officials who pointed out that Shell 
Chemical will continue to maintain a 
Pacific Coast headquarters in San 
Francisco. 


Western Refiners Dates 


Western Petroleum Refiners Associa- 
tion will hold its 57th annual meeting at 
the Plaza Hotel in San Antonio March 


28-30, 1949. 











Meetings 
August 


30 to Sept. 3—Eastern Session, Ameri- 
can Chemical Society, Washing- 
ton, D. C. 

September 
6-10—American Chemical Society, Di- 
vision of Petroleum Chemistry, 
fall meeting, St. Louis. 
Refractories Division, American 
Ceramic Society, Fall Meeting, 
Conneaut Lake Park, Pa., Hotel 
Conneaut, 

Third Instrument Conference 
and Exhibit, Philadelphia, Con- 
vention Hall. 

—Western Session, American 
Chemical Society, Portland, Ore. 
National Petroleum Assn., meet- 
ing, Atlantic City, Hotel Tray- 
more. 

16—API Lubrication Committee, At- 
lantic City, Hotel Traymore. 
20-22—-National Butane - Propane Asso- 
ciation, Chicago. 


9-10 








27-28—Independent Petroleum Associa- 
tion of America, San Antonio, 
Plaza Hotel. 





October 

4- 9—American Gas Association Con- 
vention, Atlantic City, Ambassa- 
dor and other hotels. 

8—California Natural Gasoline As- 

sociation, annual fall meeting, 
Los Angeles, Ambassador Hotel. 

11-13—National Lubricating Grease In- 
stitute, annual convention, Chi- 
cago, Edgewater Reach Hotel. 

12-16—National Chemical Exposition. 
Chicago, Coliseum. 





14-15—Indiana Independent Petroleum 
Association, Indianapolis, Hotel 
Severin. | 

14-15—Texas Mid-Continent Oil & Gas | 
Association, Fort Worth. 

15-16—American Oil Chemists Society, 
New York. 

23-29—-American Society for Metals an- 








nual convention, Philadelphia, 

Benjamin Franklin Hotel. 
25-28—Metals Institute Division AIME 

fall meeting, Philadelphia, Hotel 


Adelphia. 
25-29—American Welding Society an- 
nual convention, Philadelphia. 


Bellevue-Stratford Hotel. 
25-29——-National Metal Congress and Ex- 
position (American Society for 
Metals), Philadelphia, 
November 
4- 5—Society of Automotive Engineers, 
Fuels-Lubricants Division, Tulsa, 
Mayo Hotel. 





8- 9—API Lubrication Committee, 
Chicago, Stevens Hotel. 
8-11—American Petroleum Institute. 
annual meeting, Chicago, Stev- 
ens Hotel. 
28—to Dec. 3—American Society of 
Mechanical Engineers annual 
meet, New York. 
29—to Dec, 4—18th National Exposi- 
tion of Power and Mechanical 
Engineering, New York, Grand 
Central Palace. 








Mekler Joins Stanford 
Research as Consultant 


Lev. A. Mekler, petroleum engineer 
and technologist, has been named a 
consultant for the Stanford Research 
Institute, Stanford University, Calif. 


Mekler has his own engineering con- 
sulting firm and will serve in a part- 
time advisory capacity for the institute 
and its commercial sponsors while re- 
taining his office in Chicago. 

Born in Russia in 1894, Mekler was 
educated in Manchuria, the University 
of Glasgow and the University of Cali- 
fornia where he received his Bachlor 
of Science degree in 1919. 

Except for the period from 1942-43, 
while he was on loan to the U. § 
government in the Petroleum Admini- 
stration for lend lease to Russia, Mekler 
has spent most of the last 25 years as 
combustion engineer, metallurgist and 
development engineer for Universal Oil 
Products. In 1945 he joined the staff 
of Armour Research Foundation and the 
Institute of Gas Technology, and in 
1946 opened his own consulting offices 
in Chicago, remaining on a _ part-time 
basis with Armour. 

Mekler has written many articles for 
scientific journals and is the holder of 
American and foreign patents. 


Petroleum and Natural 
Gas Now Leading Fuels 


Petroleum and natural gas have gained 
the leadership in the field of energy with 
the former leader, coal, holding only 
third position, Washington revealed last 
month. Consumption of petroleum is 6 
percent higher than the 1935-39 period 
and natural gas has increased 80 per- 
cent. Bituminous coal shows a 25 per- 
cent gain but anthracite coal has de- 
creased 15 percent. The Commerce 
Department believes the primary reason 
for this change in standing is the pre- 
war growth of petroleum-using equip- 
ment and the use of natural gas for 
residential and commercial heating. 

Use of diesel-electric locomotives by 
railroads has increased 10 percent, 
lowering the consumption of coal by 
steam locomotives to two-thirds the 
amount in 1939. Now there are 90 per- 
cent more tractors on farms and rest 
dential oil burners have increased two- 
thirds in number since 1939, Iron and 
steel industries now use 28 out of ever) 
1000 barrels of oil taken from the 
ground. Residential consumption 0! 
natural gas has doubled and commercial 
consumption has increased 150 percent 
since 1939. Gas prices are about the 
same but bituminous coal has risen 83 
percent, anthracite 64 percent and petro- 
leum 133 percent. ‘ 


Esso Standard Changes 


Harold Sydnor, formerly coordinator 
of fuel products operations, has beet 
named assistant to the vice president 
charge of manufacturing, by Esso Stan¢- 
ard Oil Company. 

Thomas W. Moore was named coord 
nator of refining operations and assistant 
to the general manager. Also named a” 
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Admiralty, Muntz Metal and Aluminum Brass condenser and 
heat exchanger tubing is used extensively in petroleum refineries, 
petro-chemical and chemical plants. Admiralty still is the most 
popular all-around heat exchanger and condenser tubing alloy 
used in oil refineries. Because of high zinc content, dezincifica- 
tion on the water side was for many years a. frequent cause 
of premature failure of such tubing. During the past decade 
dezincification has been considerably reduced by the more 
widespread use of the same alloys containing dezincification 
inhibitors. However, some operators are having trouble with 
dezincification where uninhibited Admiralty is still in use. 


How Dezincification Is Recognized— Dezincification is a type 
of corrosion occurring in uninhibited brass alloys containing 
a high percentage of zinc. It is recognized by the presence of 
reddish-brown areas which may be in the form of plugs or 
continuous layers. Analyses of these brittle deposits prove 
them to be approximately 100% copper. This is known as 
dezincification because the zinc has gone into solution in the 
circulating water, leaving redeposited copper. 


In some cases, other forms of corrosion may be mistaken for 
dezincification. When in doubt, it is suggested that operators 
submit full length samples of tubing to Bridgeport’s laboratory 
for examination. Samples should be carefully marked as to 
inlet end, top and bottom, and location in the unit, and 
accompanied by pertinent data regarding operating conditions, 
water analyses, etc. 


Factors Favoring Dezincification: Dezincification occurs in many 


different types of waters — both salt and fresh. It is favored by: 


(a) a limited supply of dissolved oxygen as found beneath 
semi-porous deposits such as rust, cotton, lint, decomposing 
wood, silt, etc.; 

(b) the presence of certain salts, particularly the chlorides 
and to a lesser extent sulfates and nitrates—for example, 
the rate of dezincification in sea water is considerably 
more rapid than that encountered in fresh water; 

(c) soft, non-scale-forming fresh water; 

(d) low water velocity which permits deposition of foreign 
matter; 

(e¢) elevated temperature which generally accelerates dezinc- 
ification. 


Preventing Dezincification — Investigation has shown that de- 
zincification can be stopped or inhibited by adding inhibitors — 
arsenic, tin, antimony or other elements. Arsenic has proved 
very dependable and since 1936 the addition of arsenic to 
condenser tube alloys has been standard practice with Bridge- 
port Brass Company. 





Illustrating typical plug-type dezincification in uninhibited brass 


condenser tubing. Longitudinal section mag. about 4X. 


The addition of arsenic, even in concentrations as low as 
0.01%, is very effective in reducing dezincification of Admiralty 
or Aluminum Brass. A somewhat higher concentration of 
arsenic is used in Muntz Metal*, and has proved quite effective. 
Addition of arsenic to Muntz Metal also has lowered the 
over-all corrosion rate about two-thirds under certain con- 
ditions. Arsenic also improves the over-all corrosion resistance 
of Duronze IV** (aluminum bronze). 


Preventive Measures— In view of the fine results obtained from 
Arsenical Admiralty, Arsenical Aluminum Brass, Arsenical 
Muntz, etc., one of the surest methods of combating dezinci- 
fication is to use such inhibited alloys. Other measures consist 
of maintaining as low temperatures as practical and keeping 
tube surfaces smooth and clean. 

Contact the nearest Bridgeport office for information about 
available condenser tube alloys, and write for 120-page Con- 
denser Tube Manual containing valuable information on 
condenser tubing, corrosion research, etc. 


*Reg. UL. S. Pat. No. 2118638 
**U. S. Pat. No. 20933380 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. * Established 1865 


Mills at Bridgeport, Connecticut, and Indianapolis, indiana 
In Canada—Noranda Copper and Brass Limited, Montreal 
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assistant to the general manager was 
Herbert R. Poland who will be in charge 
of long range planning and special manu- 
facturing studies. Claude J. Bigelow was 
appointed coordinator of East Coast re- 
fining operations and secretary of the 
East Coast manufacturing committee 
succeeding Moore. 

Sydnor has been a member of Esso 
Standard for 28 years. 


Indiana Standard Changes 


Three changes in personnel were an- 
nounced in July by Standard Oil Com- 
pany (Indiana). 

Dr. O. E. Bransky, assistant general 
manager of the manufacturing depart- 
ment, will retire September 1 after 38 
years with the company. 

Dr. W. J. McGill was promoted to 
superintendent, manufacturing opera- 
tions in the Chicago office, following a 
reorganization. He is a graduate of the 
University of Michigan. 

J. C. Ducommun will succeed Dr. 
McGill as manager of the Whiting, Ind., 
refinery. A graduate of the University 
of lowa, he has been with the company 
since 1929. 


Franklin Institute Potts 
Medal to Eugene Houdry 


Eugene J. Houdry of Mill Creek Road, 
Ardmore, Pa., will receive a 1948 Potts 
Medal from The Franklin Institute “in 
consideration of his 
leadership in the de- —- 
velopment of cataly- r 
tic cracking of petro- 
leum that bears his 
name, utilizing known 
basic chemical and 
physical facts.” The 
medal will be pre- 
sented to Houdry by 
Richard T. Nalle, 
president of The 
Franklin Institute, at 
traditional Medal 
Day ceremonies in 
Philadelphia next 
October 20. 

For several years after World War I, 
Houdry led efforts in France to manu- 
facture gasoline from lignite and coal 
by a process involving catalysis but 
these attempts proved unsuccessful com- 
mercially. In 1926 he began his own ex- 
periments in catalytic cracking of pe- 
troleum and developed a process which 
proved successful! in laboratory trials. 
He entered the U. S. in 1930 to continue 
development of his process for Vacuum 
Oil Company in Paulsboro, N. J. Vac- 
vum merged with Standard Oil Com- 
pany of New York, becoming the So- 
cony-Vacuum Oil Company, before the 
Houdry process was developed on a 
commercial scale. Meanwhile, Houdry 
interested Sun Oil Company in his proc- 
ess. Thus the process was brought to 
large scale commercial use under the 
sponsorship of the two oil companies 
and Houdry’s French supporters. During 
the early part of World War II Houdry 
catalytic cracking units supplied a bulk 
of all the aviation gasoline base stock 
made in this country. 





E. J. Houdry 
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| Gasoline Plant Near Levelland, Texas 



































Above is an architect’s sketch of the new Slaughter natural gasoline plant being built by 
Stanolind Oil and Gas Company in Hockley County, Texas, 13 miles southwest of Levelland. The 
plant will-be operated by Stanolind and owned jo:ntly by eight firms, including The Texas Com- 
pany, Honolulu Oil Corporation, Magnolia Petroleum Company, Devonian Oil Company, The 
Atlantic Refining Company, Mid-Continent Petroleum Corporation, Saltmount Oil Company, and 
Stanolind. The plant will process about 90 million cubic feet of gas daily to produce about 250,000 
gallons of liquid products, of which 100,000 gallons will be natural gasoline. The remainder vill 
be butane and propane. Residue gas will be sold. Operations are expected to begin in February, 1949. 


Demand and Production of 
LPG Said About Equal 


Annual demand for liquefied petro- 
leum gas is about to equal annual pro- 
duction, NPC’s committee on LPG ad- 
vised late in July. Makers and distri- 
butors were asked to build up their 
storage facilities to be able to handle a 
maximum volume and to establish tank- 
age at advantageous points. 

Estimated annual production rate of 
LPG for the next two years is 3,263,881,- 
600 gallons for 1948 and 3,771,886,000 for 
1949. With present estimated demand 
for 1948 at 3,194,102,000 and for 1949 at 
3,755,220,000, production likely would 
get ahead of demand, but seasonal 
periods of peak consumption may make 
the amount not sufficient for the de- 
mand, it was said. 


Chemical Would Prevent 
Rust in Tanks and Lines 


Rust prevention in pipe lines, large 
storage tanks, tank cars, automobile 
tanks, and consumers’ heating oil tanks 
is now accomplished by an additive 
known as RD-119, developed by the 
research department of Sinclair Refin- 
ing Company. Injection of RD-119 is 
done at the manufacturing point, and 
from that time on it acts to form a 
protective coating on metal surfaces 
with which the product containing it 
comes in contact, it is claimed. It gives 
an “invisible, polymolecular protective 
layer, which prevents the metal sur- 
faces from coming in contact with any 
air or moisture in the product.” This 
protection includes prevention of rust- 
ing of steel surfaces and corrosion of 
copper, aluminum, brass, and other sur- 
faces. 

Petroleum products such as gasolines, 
kerosines, and heating oils, in the course 
of their handling pick up an infinitesi- 
mal amount of air and moisture and 
where the products are handled in large 
quantities over long periods, the cumu- 


lative effects of this small amount of 
air and water (both of which induce 
rusting and corrosion of metal sur- 
faces) is apparent. Product pipe lines 
also need protection against rusting. 

The additive does not affect the 
specification tests or performance of 
the products to which it is added, and 
will not result in any higher cost to 
the ultimate consumers of products so 
treated. 

Patent applications covering this de- 
velopment have been filed, and license 
agreements which will make it avail- 
able for use by others than Sinclair 
Refining Company will soon be obtain- 
able. 


Stanolind Changes Listed 


Recent promotions and transfers in 
Stanolind Oil & Gas Company include: 

C. P. Allen, from operating engineer, 
manufacturing department, Tulsa general 
office, to operating engineering super- 
visor. 

Stanley G. Baker, field clerk at Iles 
Dome, Loyd, Colo., to plant clerk, manv- 
facturing department, Stanosyn plant, 
Garden City, Kan. 

A. J. Inderrieden, Jr., junior petroleum 
engineer, producing department, Tulsa 
general office, to depreciation engineering 
supervisor, economics department. 

Herbert B. Langford, Jr., from me- 
chanical engineer, manufacturing depatt- 
ment, Slaughter plant, Levelland, Texas, 
to senior mechanical engineer. ; 

A. M. Rentz and D. B. Warner, eng' 
neers at Salt Creek, Wyo., gasoline plant, 
have been transferred to the manufactur 
ing department of the company’s general 
office at Tulsa. 


New Officers of ASTM 


Richard L. Templin, Aluminum Com 
pany of America, New Kensington, f4, 
has been elected president of America® 
Society for Testing Materials succeed: 
ing T. A. Boyd, General Motors Cor 
oration, Detroit, Mich., who continues 
on the board of directors for three 
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years. L. J.. Markwardt, U. S. Forest 
Products Laboratory, Madison, Wis., 
is the new vice president to serve with 
the senior vice president J. G. Morrow, 
Steel Company of Canada, Ltd., Hamil- 
ton, Ontario, Can. 

New directors are as follow: 

Leslie C. Beard, Jr., Socony-Vacuum 
Oil Company, Inc., New York; Simon 
Collier, Johns-Mansville Corporation, 
New York; Theodore P. Dresser, Jr., 
Abbot A. Hanks, Inc., San Francisco; 
Howard K. Nason, Monsanto Chemical 
Company, Dayton, Ohio; and Edgar W. 
Fasig, Lowe Brothers Company, Day- 
ton, Ohio. 


Beall Succeeds Sands as 
Phillips Economics Head 


The board of directors of Phillips 
Petroleum Company last month an- 
nounced the election 
of K. E. Beall to the 
office of vice presi- 
dent, Economics De- 
partment, effective 
July 1. Beall suc- 
ceeds J. M. Sands 
who reached retire- 
ment age this year. 

3eall joined Phil- 
lips in 1920 as a pro- 
duction engineer. 
Upon the organiza- 
tion of the Econom- 
ics Department he 
transferred to that 
department and since 
1946 he has served as manager. 

Beall was born at* Walton, Ind., and 
is a graduate of Purdue University. 


Phillips Promotes Three, 
Tate Assistant Manager 


Phillips Petroleum Company announc- 
ed promotions last month as follow: 
C. C. Tate to assistant manager of the 
refining department in charge of super- 
vision of the refineries of Phillips Oil 
Company, Alamo Refining Company, 
Wasatch Oil Company, Inland Empire 
Refineries and Home Oil and Refining 


Company. He will continue in charge 
ot the Petroleos Mexicanos project. 
Tate was associated with Texas Pacific 
Coal and Oil and General Electric be- 


tore coming to Phillips in 1932. 


J. W. Loy to general superintendent 
of the northwest division of the refining 
Gepartment. Loy joined Phillips after 
graduation from Kansas State Uni- 


versity in 1939, 
G. E. McKenna to superintendent of 


Philliy s’ Borger refinery, succeeding the 
fate R. D. Evans. Previously he was 
employed by Humble Oil Company, 
Penna Petroleum Company and Great 
Lakes Pipe Line Company. 

Phillips Venezuelan Oil Company, a 
wholly owned Phillips Petroleum sub- 
sidiar} , has changed its name to Phillips 
mas ipany and acquired assets from 

if 


Petroleum consisting of refin- 
eries Kansas City, Kas., Okmulgee, 
Okla. nd Borger, Texas; and all the 
Capital stock of Alamo Refining Com- 
pany which owns and operates the 
Sweeny, Texas refinery. 





Caltex Names Anderson 
Middle Eastern Manager 


W. P. Anderson has been named gen- 
eral manager of refineries for Caltex, in 
the East of Suez and 
Eastern Mediterra- 
nean territories. 

After taking a B.S. 
degree in chemical 
engineering from the 
University of Cali- 
fornia, Anderson, in 
1925, started in the 
research and devel- 
opment department 
of Standard Oil 
Company of Cali- 
fornia at Richmond. 
He also served as 
as foreman of the 
cracking unit depart- 
ment before going to Bahrein Island in 
1936 as superintendent of the Caltex 
refinery then being built. 

Anderson became general manager at 
Bahrein in 1942 and continued until 1946 
when he was transferred to the New 
York offices of Caltex. 





Anderson 


Crude ‘Finding List’’ 


A master list or “finding list” of 
publications containing detailed analyses 
of both domestic and foreign crude oils 
analyzed by the standardized Bureau 
of Mines method has been issued by 
the bureau. References to crude oil 
analyses from 22 states and Alaska as 
well as 34 foreign countries in both 
hemispheres are included and changes 
in the names of fields since the original 
publication of analyses also are _ indi- 
cated. 

A free copy of the index, titled In- 
formation Circular, 7470, “Bibliography 
of Reports Containing Analyses of 
Crude Oil by the Bureau of Mines 
Method,” may be obtained by writing 
to the Bureau of Mines, Publications 
Distribution Section, 4800 Forbes Street, 
Pittsburgh 13. 


Foreign Trade Posts 


New foreign trade appointments made 
last month by Socony-Vacuum Oil 
Company include: 

R. S. Homet as general manager of 
the foreign trade department; F. E. 
Powell, Jr., continues as chairman of 
the foreign trade committee; J. J. Pettey 
becomes a member of the foreign trade 
committee with responsibilities in the 
Mediterranean area; Philip Clover be- 
comes a member of the foreign trade 
committee with responsibility for South 
and Central America, Germany and Aus- 
tria and J. S. Vesey Brown manager 
of the West Africa division. 


Kirk Heads CNGA 


W. A. Kirk, California Southern Oil 
Company, took over the leadership of 
the California Natural Gasoline Associ- 
ation at the annual meeting of the board 
of directors July 14. He succeeds Frank 
J. Colton, Tidewater Association Oil 
Company. 

Other officers elected were J. B. Tay- 
lor, Signal Oil & Gas Company, vice 
president; Paul Armstrong, sales engi- 
neer; F. E. Bradley, C.C.M.O.; R. O. 
Boykin, Fullérton Oil Company; L. P. 
Foote, The Ohio Oil Company; P. E. 
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Foote, Petrolane, Ltd; R. E. Foss, 
Barnsdall Oil Company; N. A. Rousse- 
lot, Seaboard Oil Company; and Leland 
K. Whittier, Belridge Oil Company, di- 
rectors. E. R. Millett, Jr., was reappoint- 
ed secretary-treasurer. 


NPC War Organization 
Group Headed by Jennings 


B. Brewster Jennings, of Socony- 
Vacuum Company, is chairman of the 
National Petroleum Council committee, 
appointed to study and recommend “the 
nature of government, government-in- 
dustry and industry organization pro- 
cedures and policies that would best 
meet the needs of a future war emer- 
gency.” J. R. Parten, Houston, Woodley 
Petroleum Company is vice chairman. 

The committee also includes: Bruce 
K. Brown, Indiana Standard Company; 
H. S. M. Burns, Shell Oil Company; 
J. C. Donnell II, Ohio Oil Company; 
B. I. Graves, Tide Water Associated 
Oil Company; D. A. Hulcy, Lone Star 
Gas Company; J. A. Lentz, Contintental 
Oil Company; B. L. Majewski, Deep 
Rock Oil Corporation; J. Howard Mar- 
shall, Ashland Oil & Refining Company; 
Glenn Nielson, Husky Refining Com- 
pany; John Newton, Magnolia Petro- 
leum Company; S. F. Niness, National 
Tank Truck Carriers; H. J. Porter, 
Independent Producers and Royalty 
Owners Association; Claude Parsons, 
Spartan Tool Company; E. E. Pyles, 
Jergins Oil Company; W. R. Reitz, 
Quaker State Oil Refining Corporation; 
W. S. S. Rodgers, The Texas Company; 
Stribling Snodgrass, Bechtel Corpora- 
tion; Reese Taylor, Union Oil Company; 
and W. W. Vandeveer, Allied Oil 
Company. 


Conoco Lists Promotions 


Six promotions among key personnel 
of Continental Oil Company’s manufac- 
turing department were announced last 
month as follow: 

J. H. Olehy, with the company since 
1927, appointed supervisor of technical 
services, succeeding L. L. Davis, re- 
cently named manager of the company- 
wide development and research depart- 
ment. 

J. H. Smith named chief process en- 
gineer succeeding Olehy. Smith is a 
graduate of Purdue University. 

B. H. Lincoln named patent adviser 
of the development and research depart- 
ment, was employed by the state of 
Colorado before joining Continental in 
1926. 

C. A. Nielson was appointed chief 
chemist, succeeding Lincoln and Horace 
E. Luntz was promoted to superintend- 
ent of the process laboratory succeed- 
ing Nielson. 

A. M. Hovlid nated to the newly 
created position of personnel supervisor, 
manufacturing department, will hold 
this position in addition to his present 
duties as assistant to manager, manu- 
facturing department. 


New API Directors 


Four changes on its board of directors 
were announced last month by the 
American Petroleum Institute as fol- 
low: 

L. F. McCollum, president, Continen- 
tal Oil Company, Ponca City, Okla., 
vice the late D. J. Moran of the same 
company. McCollum also was elected 
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PARTY LINE—REFINERY STYLE 


It’s the manifold line connecting standard cone For details on applying the “party line” sys- 
roof tanks to a Graver Expansion Roof tank. tem to your petroleum storage facilities, write 
Progressive refiners (and terminal operators) today. 

i ed ape owdl the perfect solution sAneICATED PLATS Ereeen 

o their vapor loss problems. 

A closed system is formed with a single Ex- GRAVER TANK & MFG.CO.JNC. 
pansion Roof tank and as many as eight cone East Chicago, Indiana 
roof tanks using the manifold line. As vapors 
expand due to rises in temperature or as they omer 
are displaced during filling operations, they | Greer offers a complete service to the petroleum industry 
travel through the manifold line into the vapor sanecreped ats Roof Tanks, Floating Roof Tanks and 
space of the Expansion Roof. The roof rises to pres: i aiden. Creer & prepared tu seretnh 
accommodate these vapors and venting to the ‘dpe od ster 
atmosphere is prevented. 

When temperatures drop or pumping out : 
takes place, the vapors travel back tothe vapor | fireugh ieiGem Division is prepores 8 
spaces of the various tanks and the roof de- §& ‘ erection work. — 
scends. There is no breathing in of moisture 
laden air. 


NEW YORK + PHILADELPHIA CHICAGO CATASAUQUA, PA. HOUSTON SAND SPRINGS, OKLA 
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to membership of the Institute’s Execu- 
tive Committee in place of W. S. Fergu- 
son, Continental Oil, Denver, resigned. 

J. H. Peper, Northern Pipeline Com- 
pany, New York, vice D, S. Bushnell, 
of the same company, resigned. 

A. W. Ambrose, Cities Service Oil 
Company, Bartlesville, Okla., vice H. R. 
Straight, Bartlesville, resigned. 

Burl S. Watson, Petroleum Advisers, 
Inc., New York, vice Harry D. Frueauff, 
of the same organization, resigned. 


New Pipe Line To Supply 
Several Big Refineries 


A 650-mile, 20-inch crude oil pipe 
line, the longest built since the war, 
was officially opened at Patoka, IIL, 
early last month. The line, built by 
Magnolia Pipe Line Company extends 
from Corsicana, Texas, to Patoka and 
will supply crude oil through connecting 
lines to refineries in East Chicago, East 
St. Louis, Trenton, Mich., Buffalo and 
other cities. 

The new line will pump 100,000 bar- 
rels of oil a day. 


Steel Mill Starts 


The first shipment of pipe from Re- 
public Steel Corporation’s new large- 
diameter pipe mill left the Gadsden, 
Ala., plant July 1. The shipment is the 
first of a total of 140 miles of 24-inch 
pipe line pipe which Republic will make 
on the new mill for Southern Natural 
Gas Company, Birmingham. 

The first shipment amounted to about 
two miles of pipe. When operating at 
full capacity—expected by January 1, 
the mill will produce about 65 miles per 
month. 


Sinclair Closes Plant 


With the completion of its oil pro- 
ducts pipe line between Houston and 
Fort Worth, Sinclair Refining Company 
has closed its small refinery at Fort 
Worth and the refinery will be dis- 
mantled. 

In view of this development, it is 
thought likely that Sinclair plants at 
Kansas City, Kan.; Coffeyville, Kan.; 
and Sand Springs, Okla. will be closed 
when the products pipeline from Hous- 
ton to East Chicago, Ind. is completed. 
Although no official announcement was 
available on the matter. 


Torrance Safety Wins 


The Torrance, Calif. refinery of Gen- 
are ) . . 
eral Petroleum Corporation received an 


API “One-Million Hour Certificate” 
lor establishing a safety record of 1,- 
180,000 man hours of work without a 
disablin injury. During the 211-day 
Period each unit was shut down and 
overhauled as part of an electrical con- 
version program from 50 to 60-cycle 
power, 

Operating personnel and crafts in the 
telinery are represented on the foreman 
and workmen safety committees, which 
devise safety practices, recommend 
Policies and disseminate safety infor- 
mation to their fellow workers. 


Ford Reynolds 


Barnes Company Announces 
Two New Vice Presidents 


Two vice presidents have been named 
by W. M. Barnes Company, Los An- 
geles, as follows: 

John E. Ford, Jr., in charge of engi- 
neering and sales, formerly was manager 
of commercial development for Houdry 
Process Corporation. He participated in 
the planning and construction of the first 
small-scale catalytic cracking plants and 
later was project engineer on the syn- 
thetic rubber plant at Sarnia, Ontario, 
Canada. Ford also was associated with 
The M. W. Kellogg Company. 

J. S. Reynolds, in charge of construc- 
tion, began his career as an engineer 
with Esso Standard Oil Company and 
later joined Kellogg. Wilmington Con- 
struction Company was organized by 
Reynolds and is now owned by the 
Barnes Company. Reynolds dismantled 
the refinery at Whitehorse, Alaska, and 
re-erected it at Edmonton, Alberta, Can- 
ada, for Imperial Oil Company, Ltd. 


Reichl Named Manager 


The research and development division 
of Pittsburgh Consolidation Coal Com- 
pany has promoted E. H. Reichl to the 
position of manager of its research de- 
partment. During the past three years 
engaged in exhaustive investigations 
abroad of Germany’s synthetic oil re- 
search and operations, Reich] came with 
Pittsburgh Consolidation in January, 
1948, as chief process engineer of the 
development department. 


Ethel Hurst Honored 


Miss Ethel W. Hurst was honored 
last month by Petrol Terminal Corp- 
oration of Philadel- 
phia on her 10th an- 
niversary as vice pres- 
ident, assistant treas- 
urer and director 
of the company. One 
of the founders of 
the fuel oil dis- 
tributors company, 
Miss Hurst was pre- 
sented with a silver 
set. E. M. Callis, 
president, made the 
presentation. 

Officers and di- 
rectors besides Miss 
Hurst and Callis, re- 
elected at a meeting before the presenta- 
tion were F. F, Sweeton, vice president 
and director in charge of transportation 
and crude oil purchasing; V. E. Smith, 
vice president in charge of manufactur- 
ing at Texas City; C. W. Whitney, vice 
president and director in charge of sales; 
and J. A. Spahn, secretary. 


Hurst 
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Military Training Leaves 
Allowed by Oil Companies 


Formal policies on employes’ leaves 
of absence for temporary duty in mili- 
tary reserve organizations for training 
purposes have been adopted by most 
of the large integrated oil companies. 
Now that the official status of the new 
draft law is known, some of the re- 
maining companies are expected to for- 
malize policies within the next 60 to 90 
days and oihers will revise existing 
policies to conform with industry prac- 
tice. 

Policies generally provide for two 
weeks or 15 days of absence and do not 
affect regular vacations to which em- 
ployees may be eligible. Nearly all 
the companies make up the difference 
between employes’ military pay and 
regular company pay. 


U. S. Military Demands 
Its Full Oil Requirements 


The military will resort to mandatory 
powers granted by the draft act of its 
petroleum requirements are not met 
“within one week,” National Petroleum 
Council was advised late in July. 

Although there has been a great 
spirit of co-operation and many com- 
panies have gone all-out to meet re- 
quirements, nevertheless, in certain im- 
portant categories, requirements have 
not been met,.Washington claimed. As 
a result the military says it has not been 
able to build up to what are considered 
bare essential working stock levels. Be- 
ing as requirements are at the absolute 
minimum, even a slight deficiency is 
something that must be corrected, it 
said, 


Refining Bottleneck Seen 
If Demand Keeps Increasing 


Refining capacity may develop a seri- 
ous bottleneck in the next 12 months 
if demand continues to increase, NPC 
was told last month. Domestic capacity 
by the end of 1948 would be 5,919,000 
barrels daily greater than the estimated 
5,845,000 for last June 30. 

Robert E. Wilson, Standard Oil Com- 
pany (Indiana), chairman of NPC’s 
committee on petroleum refining ca- 
pacity, last month explained that “it is 
quite apparent that the expansion of 
refinery throughput, which has recently 
set new high records almost every 
month, must flatten off from now on. 
The industry is today operating even its 
relatively inefficient refining units sub- 
stantially at capacity. At the same time 
it is making almost superhuman efforts 
to expand refinery capacity, even in the 
face of high construction costs and 
steel shortages.” 

A survey of refinery capacity, which 
will cover projected expansion by quar- 
ters through 1949, will be prepared by 
Wilson’s committee in September, sub- 
ject to NPC approval. 


Upped Production Needed 
In Kerosine, Heating Oils 


Output of heating oil and kerosine 
for East Coast use must be stepped up 
by refiners, following a delay in Jus- 
tice Department’s approval for volun- 
tary oil allocations agreement. 

“Petroleum is still a scarce commod- 
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ity” Walter S. Hallanan, NPC chair- 
man explained, “and any rapid expan- 
sion in demand can result in temporary 
shortages of supply, the degree of which 
will be in relation to the severity and 
nature of the cause. However, the gen- 
eral heating oil outlook has improved 
considerably.” 

The industry has anticipated oil needs 
with a $5 billion expansion program, 
he pointed out. Due to new highs in 
well completions, crude production, crude 
runs to refineries and output of prod- 
ucts, new seasonal marks exist in prod- 
ucts stock levels. More tankers will be 
available and oil pipe line facilities also 
have been expanded. Kerosine stocks 
on the east coast are up 16 percent, 
he said, but current kerosine yields are 
5 percent down from last year’s level. 


On the other hand refinery yields of 
distillate are up 2 percent from last 
year. 


Houdry Names Kirkbride 
In Charge of Research 


C. G. Kirkbride last month was elected 


vice president in charge of research 
and development of Houdry Process 
Corporation, Philadelphia. 

Author of the textbook, “Chemical 


Engineering Funda- 
mentals,” Dr. Kirk- 
bride is a former 
professor of chemi- 
cal engineering at 
Texas A.& M. Col- 
lege. He is director 
of the American In- 
stitute of Chemical 
Engineers and secre- 
tary-treasurer of the 
petroleum chemistry 
division of the Amer- 


ican Chemical Soci- 
ety. 
Before joining Kirkbride 


Houdry, Dr. Kirk- 
bride served as chief of 
neering development for 
troleum Company at its Dallas 
tories; assistant director of research for 
Pan American Refining Company; and 
chemical engineer in the Whiting Lab 
oratories of Standard Oil Company (In- 
diana). 


chemical 


engi 
Magnolia Pe- 
labora- 


Rust Company to Build 
Socony-Vacuum’s Units 


The Rust Engineering Company of 
Pittsburgh, has been authorized by 
Socony-Vacuum Oil Company, Inc., to 
act as engineer-constructor for units to 
produce ethylene and aromatics by So- 
cony’s Thermofor Pyrolytic cracking 
process. 

An adaptation of the widely used 
TCC catalytic cracking technique, So- 
cony’s new TPC process employs a 
moving bed of non-catalytic refractory 
particles as. a heat transfer medium in 
direct contact with the oil to be cracked. 
Elimination of the coking difficulties 
encountered in conventional tube crack- 
ing permits operating the TPC process 
with low grade liquid petroleum oils 

While developed primarily for ethy- 
lene manufacture, the TPC process is 
suitable also for the production of aro- 
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Delta Engineering Corporation recently moved into its new office building at 2121 San Felipe 

Road, Houston. The new building is functionally designed to meet the company’s specific require. 

ments, has an area of approximately 6000 square feet and is air conditioned. Delta Engineering 

is engaged in the design and construction of natural gasoline recovery, pressure maintenance and 

gas dehydration plants. Officers are Robert B. Baldwin, president; George L. Gudenrath and 
Allen R. Salley, vice presidents; and W. J. Geiselman, secretary-treasurer. 


matic compounds. By proper selection 
of operating conditions, substantial 
quantities of aromatics can be produced 
simultaneously with high yields of ethyl- 
ene. 

It is the combination of low priced 
charge stocks and valuable by-products 
that is expected to result in low cost 
ethylene by the TPC process, Rust en- 
gineers point out. 


Expansion Plans Listed 
By Refinery Maintenance 


recovery plant being 
Maintenance Corpor- 


The _ gasoline 
built by Refinery 


ation, Compton, Calif., at Newhall, 
Calif., for Barnsdall Oil Company is 
near completion. The plant, designed 
with a new rich-oil stabilization sys- 


tem, has a capacity of 40 million cubic 
feet daily. 

Organized in 1943 for maintenance 
work in California plants, Refinery Main- 
tenance has expanded recently under 
the direction of F. J. Buckner, president, 


to include straight labor contracts in 
construction of oil refineries, natural 
gasoline plants, and other types of in- 


dustrial construction. Also, the com- 
pany has been awarded contracts for 
plant construction in the Mid-Continent 
and Gulf Coast areas. An office has 
been opened in Houston to serve these 
areas. 

Contracts have been awarded and pre- 
liminary work begun on a gasoline plant 
near Bloomfield, N. M., for Southern 
Union Gas Company, a gasoline plant 
in Crockett County, Texas, for Conti- 
nental Oil Company and Associates, a 
cycling plant at Three Rivers, Texas, 
for Western Natural Gas Company, and 
a dehydration plant for McCarthy 
Chemical Company at Winnie, Texas. 


Wear Joins Conoco 


George Wear, a practicing attorney 
of Columbia, La., has joined the legal 
staff of Continental Oil Company at 
Houston. Wear is a 1940 graduate of 
Louisiana State University. He served 
as a pilot and a base legal officer dur- 


ing the war. 


L. L. Davis Is Selected as 


Continental Research Head 

L. L. Davis has been appointed man- 
ager of the newly created development 
and research department of Continental 
Oil Company. He 
will coordinate de- 
velopment and re- 
search activities in 
all its phases from 
all departments of 
the company. 

A pioneer in the 
development of syn- 
thetic additives for 
use in lubricating oils 
and in research and 
development of lubri- 
cating greases, Davis 
has been with Con- 
tinental for more 
than 21 years. Start- 
ing out as technician and assistant su- 
perintendent of the Ponca City refinery 
in 1927, he was assistant general super; 
intendent and acting general superin- 
tendent by 1928. Davis was promoted to 
supervisor of the process division ™ 
1929 and has since been supervisor ol 
technical services of the entire mant- 
facturing department. At present he ! 
chairman of the research committee and 
a member of the advertising commit 
tee and the manufacturing and _ sale$ 
committee. 


Davis 


Sunray Figures Gain 

Sunray Oil Corporation last month re 
ported it is now processing 58 percent of 
its own daily oil production, against 
throughput of 29 percent of products 
reported for the first six months of 1% 
July and August processing figures 4% 
expected to show an even higher jump 
officials declared. 


Meter ,Group Elects 

Southern California Meter Associatiot 
has elected new officers to the board 
of directors as follows: 

President, J. C. Greenewagen, She 
Oil Company; vice president, Edg@ 
Valby, Richfield Oil Corporation; sect 
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Power-Saving Worthington Turbines Cut 
The Operating Costs Of Mechanical Drives 
Worthington Turbines are built in all sizes and types 
— including straight condensing, straight non-con- 
densing, extraction, mixed pressure extraction, low 
pressure and high back pressure — to meet the widest 


To MAKE YOUR STEAM "5° of requirements. Steam or gas driven, for me- 


chanical or generator drive, all are available with 


DO MORE WORK... governors for constant or variable speeds. If desired, 


control devices can be incorporated in the governor. 
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pay Stage With Integral Reduction Gear. Sizes up 
0 2¢ hp. A compact, sturdy, dependable unit with economical 
turbine operation. Especially suited for driving slow or mod 

ate speed auxiliaries at low steam consumption. “is 


ularly adapted for 
lowers and other 
bility are 


p. Partic 
small b : 
truction and relia 


Sizes up to 1500 h 
of pumps, fans, 
mplicity of cons 


Single Stage- 
driving all types ‘ 
auxiliaries where s! 




















as of prime importance. Sse 
Head 

ted man- _ 

elopment multi-Stage With 
yntinental Separate Gear. Like 








Stage Turbines, these 
cre available in all 
ty and are readily 
adaptable to special 
applications. Recom- 
mended for driving low 
speed equipment such 
as condenser circulating 
pumps, water supply 
pumps, etc. 


—— 


For Low-Cost, Dependable Power. Check fully on 
the many advantages of Worthington Turbines. You'll 
discover what users the world over already know — 
that there's more worth in Worthington. Contact your 
nearest Worthington representative or district office, 
or write direct to Worthington Pump and Machinery 
Corporation, Steam Turbine Division, Wellsville, N.Y. 


WORTHINGTON 

















a Sizes up to 20,000 hp, and all types. Longer 
iade-life and more economical than single stage turbines 
pa ap ry horsepowers and at slow or moderate 
speeds. Suitable for all kinds of pumps, bl 

and other mechanical drives. Oa 
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tary-treasurer, George H. Forster, Jr., 
The Texas Company; Auditor, Harry 
M. Kemmerer, Southern Counties Gas 
Company; and past president, Curtis G. 
Cortelyou of General Petroleum Corp. 


Grant to MIT 


Socony-Vacuum Oil Company, Inc., 
last month granted $250,000 to the Massa- 
chusetts Institute of Technology, Cam- 
bridge, for basic studies of nuclear fission 
and its engineering. 

The grant, $50,000 per year for five 
years, will be utilized at the school’s dis- 
cretion to provide facilities and scientists 
for carrying out the actual work involved. 


Big Pipe Bender 


























A major advance has been made in fabrication 
methods and results for large diameter thin- 
wall pipe bends. Heretofore, such bends have 
not been practical in diameters above 30 inches 
or in thin-wall sections, and bends fabricated 
from a number of mitered straight sections have 
been utilized. This new development will be 
especially important in certain refinery and 
process plant piping applications, since erosion 
difficulties encountered with pipe bends fabri- 
cated from a number of straight segments can 
be largely avoided. 

The M. W. Kellogg Company perfected the 
bending process and apparatus which can han- 
dle pipe diameters up to 100 inches—"as large 
as will be required anywhere in the foreseeable 
future.” The method bends pipe in the hot 
state under hydraulic pressure and is adaptable 
to small and large diameters, to thin and thick- 
walled pipe, and to short or long radius bends. 

The value of the new process is said to be 
in the improved product, in the superior per- 
formance and reduced maintenance to be 
gained from uniform pipe contours both inside 
and out. The smooth even bend markedly re- 
duces or eliminates entirely erosion and eddy 
currents due to sudden changes in direction or 
to sharp-cornered fillets which act as stress 
raisers. Because the pipe is bent hot and slowly 
cooled, stresses remain uniform throughout the 
bend, thereby minimizing the effects of stress 

corrosion. 
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Trends of Operations 


and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 


Petroleum Institute weekly reports, 


which are estimates on Bureau of Mines basis, 


(All figures in thousands of barrels—add 000) 
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National Oil Policy 
Group Named by NPC 


A temporary committee on nation oil 
policy, created at the request of Interior 
Secretary Krug to “restudy and supple- 
ment” policy recommendations of the 
Petroleum Industry War Council, held 
its first meeting July 28 in Washington. 

A. Jacobsen of Amerada Petroleum 
Corporation heads the committee which 
includes: 

Merle Becker, Independent Petroleum 
Association of America; Paul G. Blazer, 
Ashland Oil & Refining Company, Inc.; 
William R. Boyd, Jr., American Petro- 
leum Institute; Stuart M. Crocker, 
Columbia Gas & Electric Corporation; 
Fayette B. Dow, National Petroleum 
Association; John B. Dressler, New 
Jersey Gasoline Retailers Association; 
R. G. Follis, Standard Oil Company of 
California; Earl Foster, Interstate Oil 
Compact Commission; J. Parks Gwalt- 
ney, National Oil Jobbers Council; B. A. 
Hardey, Shreveport, La.; C. L. Hard- 
ing, Socony-Vacuum Oil Company, Inc.; 
George A. Hill, Jr., Houston Oil Com- 
pany; Eugene Holman, Standard Oil 
Company (New Jersey); W. Alton 
Jones, Cities Service Company; John M. 
Lovejoy, Seaboard Oil Company; A. C. 
Mattei, Honolulu Oil Corporation; N. C. 
McGowen, United Gas Corporation; 
Frank M. Porter, Mid-Continent Oil & 
Gas Association; M. H. Robineau, Fron- 
tier Refining Company; W. G. Skelly, 
Skelly Oil Company; L. S. Wescoat, 
The Pure Oil Company; Robert E. 
Wilson, Standard Oil Company (Indi- 
ana) and Ralph T. Zook and Joseph E. 
Pogue, Chase National Bank. 


G E Announces Changes 


Harold F. Smiddy last month was 
named general manager of the chemical 
department of General Electric Com- 
pany. Before coming to GE, Smiddy 
was a partner in Booz, Allen and 
Hamilton and was associated with 
Ebasco Services, Inc., Electric Bond and 
Share Company and West Penn Power 
Company. 

George P. Lehmann has been named 
to the personal staff of Dr. Zay Jef- 
feries, vice-president. Robert L. Gibson 
succeeds him as plastics division manager. 


Stevenson Dies 


Frederick A. Stevenson, 68, former 
president of American Car and Foundry 
Company, died suddenly July 29 in Wil- 
mington, Delaware, while on his way to 
New York from Florida. He retired 
from active service with the company 


in May, 1947. 


Chief Agronomist for 
Lion Oil Is Announced 


Leroy Donald of Goodman, Miss, 
has joined the staff of Lion Oil Com- 
pany as chief agronomist, his duties 
being to develop and 
promote more effi- 
cient methods of util- 
izing fertilizers, par- 
ticularly nitrogen, as 
well as new and in- 
creased uses for 
plant foods. His pro- 
gram of work will 
be conducted in co- 
operation with offi- 
cials of agricultural 
colleges, experiment 
stations, state exten- 
sion services, etc. 

Donald holds bach- Donald 
elor of science (gen- 
eral agriculture 1927) and master o 
science (1928) degrees from Mississipp! 
State College. He did some teaching 
but in 1936, became associated with The 
Barrett Division of Allied Chemical and 
Dye Corporation as district agricultur 
ist, rising to chief agronomist in Octe 
ber, 1945. 


Fluid Cat Cracker Run 
Establishes New Record 


The Fluid catalytic cracking plant @ 
Tide Water Associated Oil Company # 
Avon, Calif., completed its record-brea® 
ing run of 610% days in continuo’ 
operation on June 12, when it was si 
down as planned for scheduled maint 
nance and repairs. This new record 18 
days more than the previous longest ™ 
of 562 days established by Citjes Servitt 
Fluid Unit at Lake Charles, La. | 

Since October 11, 1946, when this ™ 
was started, about 11 million barrels % 
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GLITSCH Can Fabricate the Tray You Want! 


By working with all suitable light-weight metals and alloys, trays can be 
designed to fit your refining problems, installed in the quickest time with 
the fewest men. Trained representatives from nearby offices will be happy 
to talk with you. No obligations whatever! 


MANUFACTURED UNDER U. S. PATENT NO. 2.210.808; NO. 2.309.309; NO. 2.338.926: 
NO. 2.341,091 AND OTHER PATENTS PENDING 


Fritz W. Glitsch & Sons Dallas 1, Texas 





NEw YORK OFFICE: FRITZ W. GLITSCH & SONS, INC., 11 WEST 42ND Sr. 
HOUSTON OFFicE: K. E. LUGER Co., 3618 WASHINGTON AVE. 

TULSA OFFICE: W. C. Myers & Co., 10 East 4TH STREET BLDG. 
CHICAGO OFFICE: FRITZ W. GLITSCH & SONS, INC., 134 SOUTH LASALLE Sr. 
PITTSBURGH OFFICE: D. D. FostER Co., PEOPLES GAs Co. BLDG. 

Los ANGELES OFFICE: S. G. HIGGINBOTHAM & Co.. 403 WEST 8TH Sr. 


"TRUSS-TYPE” BUBBLE TRAYS @ BUBBLE CAPS @ ‘TOWER INTERNALS 
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fresh feed as heavy waxy distillate of 
about 23° API gravity were charged to 
the unit at an average daily charge rate 
of approximately 18,000 barrels. Liquid 
recovery in amount of 10,550,000 barrels 
was obtained from this exceedingly 
low gravity vacuum flashed fresh feed 
charge, including 4,720,000 barrels of 
high octane catalytic gasoline and alky- 
lation plant charge stocks. In addition, 
dry gas was produced and steam gener- 
ated during this operation. 

This is the third turnaround of the 
Avon Fluid unit, which was designed 
by Universal Oil Products Company, 
erected in 1944 by C. F. Braun and 
Company and initially placed on stream 
December 29, 1944. 


Beach, Clayton, Macdonald 
Named Research Associates 


Three scientists at the Richmond 
laboratories of California Research Cor- 





Beach Clayton 


poration, a Standard 
of California subsidi- 
ary, have been desig- 
nated as “research 
associates.” They are, 
Dr. John Y. Beach, 
Dr. James O. Clay- 
ton and Dr. Ronald 
T. Macdonald. The 
new designation “re- 
search associate” has 
been established “to 
further emphasize 
the research com- 
pany’s policy of rec- 
ognizing outstanding 
scientific ability and 
accomplishments among its laboratory 
technical personnel,” it was explained. 

Dr. Beach is the company’s technical 
specialist and consultant in spectrogra- 
phy and X-ray and electron diffractions, 
Dr. Clayton is an expert in the field of 
compounded lubricating oils while Dr. 
Macdonald’s work is in the research 
company’s greases and industrial lubri- 
cants division, 





Macdonald 


Monsanto Offers Teachers 
Industrial Plant Training 


A program which will permit univer- 
sity and college faculty members in 
chemical engineering to gain a full year’s 
on-the-job experience in the chemical 
industry was announced last month by 
Monsanto Chemical Company. 

Teachers chosen for participation in 
the program will be paid the salary or- 
dinarily paid for comparable jobs within 
the company, and their moving expenses 
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to and from the plant to which they are 
assigned will also be paid by Monsanto. 

Robert V. Andrews, assistant profes- 
sor in the Department of Chemical En- 
gineering, of Texas A. & M. will join 
Monsanto September 1, 1948, for one 
year’s service at the company’s Annis- 
ton, Ala., plant. Teachers will be ex- 
pected to resume their faculty affilia- 
tions for one year at the conclusion of 
their Monsanto service. 


SAE Sessions Told About 
Aluminum in Automobiles 


The summer meeting of the Society 
of Automotive Engineers was held dur- 
ing June in French Lick Springs, Ind., 
with the attention of engineers directed 
particularly to ways and means of im- 
proving the performance, parts, and 
equipment of modern motor vehicles. 
Several thousand automotive engineers 
attended the technical sessions. 

Many engineering problems must be 
solved before the American motorist 
may expect to use vehicles made largely 
of aluminum, the meeting was told by 
D. F. Toot, of Chrysler Corporation, 
Detroit. Currently, a 10 percent reduc- 
tion in gross weight would provide sub- 
stantial savings for the owner, Toot said, 
but the present trend suggests selective 
utilization of aluminum, steel, and cast 
iron for purposes and parts for which 
each best is suited. 

Toot cited estimates to show that the 
greatest possible utilization of aluminum 
would increase the volume of material 
used about 45 percent, with attendant 
increased costs. He estimated the re- 
sultant saving in weight as approxi- 
mately 50 percent, explaining that the 
consumer thereby might gain through 
the use of smaller engine, wheels, and 
brakes, as well as through savings in 
taxes, shipping costs, and fuel. 


Fifty-Year Veteran 


Only 14 years old when he started to 
work in the can house, Fred Ehlers, a 
general foreman at the Whiting refinery 
of Standard Oil Company (Indiana), 
last month celebrated conclusion of 50 
years of service. 

In honor of the occasion Dr. M. G. 
Paulus, vice president in charge of man- 
ufacturing, awarded Ehlers a gold watch. 
Ehlers will retire on company annuity 
August 20, when he will be 65 years old. 

Ehlers’ son, Howard, works at the 
Stanolind power station and another son, 
Albert, is with the engine laboratory at 
Whiting. 


Gets $2100 for Idea 


Theo Northcutt, Avon refinery em- 
ploye, Tide Water Associated Oil Com- 
pany, received the company’s coordinat- 
ing Committee’s award of $1500 for the 
most meritorious suggestion submitted 
during the year 1947. The suggestion 
first earned him an initial award of 
$100, then $500 as the outstanding sug- 
gestion made by Western Division em- 
ployees, and in climax the special capi- 
tal award of $1500. 


Nash Appointed 


Rodney M. Nash has been appointed 
general counsel of Pan American Petro- 
leum & Transport Company. He suc- 
ceeds Thomas E. Sunderland, now gen- 
eral counsel for Standard Oil Company 
(Indiana). , 


Barker With Armistead 


John W. Barker, formerly of Houdry 
Process Corporation and Foster Wheeler 
Corporation of New 
York has joined the 
engineering staff of 
George Armistead, 
Jr., consulting chemi- 
cal engineer of 
Washington, D. C. 
A graduate of Mas- 
sachusetts Institute 
of Technology in 
1941, Barker has spe- 
cialized for several 
years in the design 
and engineering of 
refinery process units, 
as well as the super- 
vision of pilot plant 
research. He will serve in a_ general 
engineering capacity in the various 
services rendered by the Armistead or- 
ganization. 





Barker 






Brewster Heads New Unit 


Benjamin Brewster has been appointed 
to the newly-created position of man- 
ager of the technical service division of 
Ethyl Corporation Research Laborato- 
ries, Detroit. This division is the liaison 
group between the Ethyl Laboratories 
and oil company research departments, 
and automotive and farm equipment 
manufacturers. 

Brewster, who also will continue as 
a member of the technical representa- 
tives group, joined Ethyl Corporation 
more than 21 years ago. 















Peterson Is Promoted 
By California Standard 


Appointment of E. R. Peterson as a 
vice president of Standard Oil Company 
of California, was announced last month 
by T. S. Petersen, president of Standard. 

For the past several years, Peterson 
has served as secretary of the company’s 
executive committee and has performed 
confidential analysis for the executive 
staff. He joined Standard in 1923 and 
served in the Marketing Department un- 
til 1936, when he was attached to the 
executive staff as a general] assistant. 


Koach Elected LPG Head 


Newly elected president of the Lique- 
fied Petroleum Gas Association at its 
annual meeting is K. H. Koach, Greens 
Fuel, Inc., Sarasota, Fla. He succeeds 
T. H. Ransome of The Ransome Com- 
pany, Emeryville, Calif. 


























Parker Awarded Degree 


Philo W. Parker, chairman of the 
board of Standard-Vacuum Oil Com- 
pany, was awarded an honorary doctor 
of laws degree by Colgate University 
at Hamilton, N. Y., on June 14. He 3s 
a graduate of Colgate, class of 1912, 
and a member of Phi Beta Kappa. 










GE Promotes Jackson 


Roger W. Jackson has been named 
district sales manager of General Elec- 
tric Company Chemical Departments 
East Central District with headquarters 
in Cleveland, Ohio. He takes his neW 
post after more than three years % 
district representative at the Pittsburgh 
office. 
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literature of science and technology to afford reference to 
fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade 


Photostat copies of original articles will be supplied at cost 
by The Leslie Laboratories. Complete or limited bibliographies 
covering special topics by title, by abstracts, or in complete 
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Fundamental Physical and 
Chemical Data 





The Vapor Pressures and Some Re- 
lated Quantities of Pentane-1 0 to 200°. 
H. O. Day anv D. E. NicnHotson with 
W. A. Fetstnc. Jour. Am. Chem. Soc., 70 
(1948) pp. 1784-5. 

The increasing importance of the ole- 
fnic hydrocarbons has made _ further 
data on the thermodynamic properties 
of these hydrocarbons desirable. The 
present paper is one in a series from the 
laboratory of the University of Texas on 
the properties of the hydrocarbons. The 
densities of liquid pentene-1 under its 
vapor pressure were determined from 
)to 50° C. Vapor pressure of pentene-1 
was determined from 0 to 200° C. The 
heats of vaporization were calculated 
and are reported at 0 to 30.07° C. 


Densities and Liquid-Vapor Equilibria 
of the System Ethanol-Isooctane (2,2,4- 
Trimethylpentane between 0 and 50°. 
CarL B. KRETSCHMER, JANINA Nowa- 
KOWSKA AND RICHARD WreEBE. Jour. Am. 
Chem. Soc., 70 (1948) pp. 1785-90. 


The investigation reported is part of 

the systematic program at the Northern 
Regional Research Laboratory to deter- 
mine certain physical properties of etha- 
wl-hydrocarbon systems. The densities 
t ethanol, isooctane and _ isooctane- 
ethanol solutions were measured at 0, 
“and 50° C, Equations giving the den- 
sity of ethanol and isooctane as a func- 
tion of temperature are presented. Vol- 
ime expansion on mixing is found to in- 
tease rapidly with temperature. Static 
vapor pressures at 0 and 25° and liquid- 
vapor equilibria at 25 and 50° C. were 
letermined. Satisfactory agreement was 
btained with calculated values. Activity 
coefficients were calculated using the 
an Laar equation and approximate re- 
production of the experimental data was 
btained., 


Vapor Pressure-temperature Tem- 
Mrature Relations Among the Branched 
Paraffin Hydrocarbons. Harry WIENER. 
!. Phys. & Colloid Chem., 52 (1948) pp. 
425.30, 

The author has extended the applica- 
ton of his equation relating the differ- 
‘ice in normal boiling point between a 
‘ranched-chain paraffin and its straight- 
thain isomer to give the difference in 

ling point between the isomers at 
aly pressure from 57 to 780 mm. of 
mercury. The average deviation between 
dbserved and calculated boiling point 


for 466 points for which data were avail- 
able was £0.17° C. 


Viscosity Data and Relations of Nor- 
mal and Isoparaffins. G. W. NEDERBRAFT 
AND J. W. M. BoetHouwer. Physica 13 
(1947), pp. 305-18. 

The viscosities of several of the higher 
paraffins were studied, using a method 
depending on the time of descent of a 
small needle of glass in a capillary filled 
with the liquid. The effects of chain 
length and of chain branching were 
studied. The conclusion was reached 
that the shortening of the molecule 
from branching decreases viscosity, but 
that the accumulation of C atoms near 
the tertiary or quaternary C atom in- 
creases the viscosity. This latter effect 
is smaller if the tertiary or quaternary 
C atom is closer to the center of the 
molecule. Effect of the shortening then 
predominates and can be calculated. 


Average Length and Radius of Nor- 
mal Paraffin Hydrocarbon Molecules. 
Wy. J. Taytor. J. Chem. Phys., 16 (1948), 
pp. 257-67. 

Formulas previously published for the 
average length and radius of long-chain 
molecules with restricted internal rota- 
tion have been applied to a model of 
the normal paraffin hydrocarbons. The 


central barrier for rotation about the 
C-C single bond was compounded of 
the threefold component plus a smaller 
onefold component that served to stabi- 
lize the transfiguration of three succes- 
sive bonds. Values for a wide range of 
parameters were calculated and the 
most probable values of the parameters 
applicable to the normal paraffins are 
discussed. The effect of steric hindrance 
is considered, and the author regards it 
as probable that the calculated values 
are low because of the neglect of steric 
hindrance. 


Ultrasonic Velocity in a Series of 
1-Olefins. R. T. Lacemann, D. R. Mc- 
MILLAN, JR., AND MartHA Wootsey. J. 
Chem. Phys. 16 (1948), pp. 247-9. 

The ultrasonic velocity was measured 
at 10° to 30° C. for 1-heptene, l-octene, 
l-nonene, 1-decene, 1-hendecene, 1-tri- 
decene, and 1-pentadecene. The density 
and refractive index were measured. 
From the measurements made, values of 
molecular sound velocity, adiabatic com- 
pressibility, and molecular refractivity 
were calculated. The ultrasonic velocity 
varies linearly with temperature, where- 
as the molar constant, MV°*/d, remains 
substantially constant. The constant is 
found to be strictly additive for the 
hydrocarbons studied. 





Chemical Compositions and Reactions 





Isomerization of Saturated Hydrocar- 
bons. V. The Effect of Cyclohexene Upon 
the Isomerization of Methylcyclopentane 
and Cyclohexane. HerMAN Pines, B. M. 
ABRAHAM and V. N. Ipatterr. Jour. Am. 
Chem. Soc., 70 (1948), pp. 1742-6. 

The investigation reported is a con- 
tinuation of studies in which it was 
found that the isomerization of n-butane 
to isobutane takes place in the presence 
of aluminum chloride-hydrogen chloride 
only in the presence of traces of olefins. 
Reversible isomerization of methylcy- 
clopentane to cyclohexane in the pres- 
ence of aluminum bromide-hydrogen 
bromide as the catalyst was studied 
using high vacuum technique. Under 
certain controlled conditions methyl- 
cyclopentane doeS not isomerize to 
cyclohexane unless cyclohexene or cy- 
clohexyl bromide in amounts of about 
0.05 mole percent, or higher, are pres- 
ent. Effect of olefins, hydrogen bromide, 
and aluminum bromide concentrations 
upon the isomerization of methylcyclo- 
pentane was studied. A mechanism of 
the isomerization is proposed. 
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“Low-Temperature” Oxidation of 
Higher Hydrocarbons at Atmospheric 
Pressure, G. FRIEDLANDER AND L. Grun- 
BERG, Dr. Rosin Industrial Research Co. 
Nature 161 (1948), pp. 360-1. 

The behavior of n-heptane and of a 
mixture of n-heptane and benzene was 
studied in ignition experiments in a 
Moore-type apparatus at 300-500° C. 
and atmospheric pressure. At tempera- 
tures under 400° C., the “pre-ignition 
pulse” could be observed by the expul- 
sion of vapors from the apparatus. 
Above 400° C., the delay between pulse 
and ignition was too short to be ob- 
served. Below 316° C., no ignition could 
be observed, yet the pulse occurred 
down to 300° C. With the heptane- 
benzene mixture, ignition above 425° C. 
occurred by a single-stage mechanism. 
Between 305 and 370° C. the pressure 
pulse occurred without being followed 
by ignition. Gas samples corresponding 
to different stages of the reaction were 
analyzed, In general, a peroxide maxi- 
mum was followed by an aldehyde 
maximum, indicating that aldehydes are 
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Pe ssed. The addition of tetraethyl 
‘ead to n-heptane did not suppress the 


sssure pulses, but prevented ignition 


" at temperatures at which it would nor- 


mally occur with pure heptane. 


Methylation of Olefins with Methyl 
Chloride. Verte A. MILLER anno W. G. 
Lovett. Ind. Eng. Chem., 40 (1948), pp. 
1138-50. 

Because of the increased interest in 
high antiknock fuels for engine develop- 
ment fostered by the necessities of war- 
time, the large scale production of pure 
triptane (2,2,3-trimethylbutane), one of 
the fuels that possesses the highest de- 
gree of freedom from knock, was under- 
taken. A general reaction is described 


’ for methylating olefins to produce highly 


branched hydrocarbons. This reaction 
was used to produce triptane by hydro- 
genating the methylated product from 
trimethylethylene. Production was ef- 
fected on three scales: first, in the lab- 
oratory, second, on a semi-pilot plant, 
and third, in a large pilot plant to pro- 
duce tank car lots. The present paper 
considers primarily the laboratory and 
semi-pilot plant studies. Data are pre- 
§ented in considerable detail in tabular 
and graphical form and a bibliography 
of 24 references is included. 


The Synthesis of Toluene by the 
Friedel-Craft’s Reaction. D. V. N. Harpy. 
Jour. Soc. Chem. Ind., 67 (1948), pp. 81-2. 

Toluene was produced from benzene 
and methyl chloride in the presence of 
aluminum chloride, to the extent of 0.9- 
10 mol. per mol. of aluminum chloride. 
Under special conditions a yield of 1.6 
mol. was obtained. Of the benzene con- 
Sumed, up to 59 percent appeared as 
toluene, and up to 37 percent of the 
methyl chloride was utilized in the de- 
Sired way. By conducting the reaction 
under pressure, benzene conversion can 
be raised to 63 percent, and the methyl 





Radiative and Convective Heat Trans- 
fer Rates Pertaining to Heating Proc- 
esses. Jack Huester. /nd. Eng. Chem., 40 
(1948), pp. 1094-98. 

Definite analyses of the effective value 
of convection and radiation in heat 
transfer are difficult to perform because 
of the inseparable character of the two 
phenomena. The author seeks to com- 
pare, under theoretically ideal condi- 
tions, the effect of radiation and convec- 
tion heating simultaneously applied to a 
plate. For this purpose an equivalent 
radiation “heat transfer coefficient” is 
utilized, and although the differential 
equations involved are insoluble, graphi- 
cal methods of solution were applied. 
The results reveal the contribution made 
»*y convection alone to the total heat 
transfer attainable under assumed con- 


ditions and its ratio to heat transfer by 
radiation 


Condensation of Water, Styrene, and 
Sutadiene Vapors. Daviv A. EDWARDS, 


<HARLES F. Bonitta, AND Mario T. 
— Ind. Eng. Chem. 40 (1948), pp. 


burondensation of water, styrene, and 
me lene vapors, and of water-styrene 
water-butadiene mixtures at or near 
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chloride conversion to 43 percent. If 
hydrogen chloride is added under pres- 
sure, somewhat higher conversions are 
obtained. The presence of iron in the re- 
action mixture was not found to be 
beneficial. Aluminum chloride cannot be 
separated from the reaction product by 
distillation. Vacuum distillation of the 
crude reaction product yields liquid and 
solid addition compounds. Xylene can 
be partially converted into a mixture of 
toluene, trimethylbenzene and _higher- 
methylated benzenes, by treatment with 
aluminum chloride and hydrogen chlo- 
ride in an autoclave at 80° C. In addi- 
tion to toluene, the methylated com- 
pounds formed are mainly xylene, tri- 
methylbenzene and tetramethylbenzene 
or durene. 


The Use of Zinc Alkyls in the Prepara- 
tion of Hydrocarbons with a Quaternary 
Carbon Atom. F. R. Buck, B. B. ELSNrr, 
E. J. Forses, S. H. Morrett, J. C. SMitu, 
AND E. R. Wattscrove. Jour. Inst. of 
Petroleum 34 (1948) pp. 339-69. 


The synthesis of several hydrocarbons 
containing quaternary carbon atoms 
was undertaken as an extension of an 
investigation started years ago by the 
Anglo-Iranian Oil Company. For these 
syntheses the zinc-alkyl technique was 
developed to give high yields. Among the 
hydrocarbons prepared were: 2 :2-dimethyl- 
propane (neopentane), 2:2-dimethylpen- 
tane, 3:3-dimethylpentane, 2 :2-dimethyl- 
hexane, 3:3-dimethylhexane, 2 :3 :3-tri- 
methylpentane, 3-methyl-3-ethylpentane, 
2:3 :3-trimethylhexane, 3 :3-diethylpentane 
(neononane) ; 3 :3-diethylhexane ; 3-methyl- 
3-ethylheptane; 1 :1-dimethylcyclohexane ; 
1 - methyl -1-ethylcyclohexane; 1 -methyl-1- 
propylcyclohexane ; 1 :1-diethyleyclohexane ; 
and 1 :2-diethylcyclohexane. Some of the side 
reactions are briefly described that occur 
when using zinc alkyls, and comments are 
made on a preliminary investigation of cer- 
tain of the side reactions. A bibliography of 
58 references is included. 


their constant boiling compositions was 
studied in a l-inch diameter and 8-inch 
long vertical. condenser. Wall thermo- 
couples permitted the calculation of the 
film coefficients of heat transfer; 300 
runs were made. Pressure ranged from 
14 mm. absolute to atmospheric pressure 
for styrene, and 34 to 100 psia, for 
butadiene. Coefficients for water aver- 
aged 6 percent above the Nusselt theory 
and for butadiene 40 percent above. For 
styrene they averaged 129 percent 
higher than theory. Assuming the vapor 
mixtures were at the equilibrium com- 
position and the condensate film com- 
prised the organic component alone, the 
Nusselt theory was found to. correlate 
the results with two immiscible compo- 
nents more consistently than other 
available relationships. Deviations were 
in the direction of conservative design. 
Coefficients for the system  styrene- 
water averaged 43 percent higher and 
for butadiene-water 34 percent higher 
than theory. Film Reynolds numbers 
ranged from 9 to 1460. 


Petroleum Chemical Detergents. Mar- 
cus SITTENFIELD. Chem. Eng., 55:6 (1948), 
pp. 120-2. 

Synthetic detergent production is now 





one of the major industries in this coun- 
try from the standpoint of tonnage. It is 
estimated that 700 to 800-million pounds 
will be made during 1948. Of this total, 
60 to 70 percent will be derived largely 
from petroleum products. Of the de- 
tergents derived from petroleum hydro- 
carbons, alkyl phenol sulphonates, alkyl 
sulphonates and the alkyl aryl sulpho- 
nates are the most common. Benzene 
and a kerosine distillate fraction are the 
usual commercial starting points for the 
production of alkyl aryl sulphonate de- 
tergents from petroleum. The boiling 
range of the straight-chain hydrocar- 
bons is usually between 185 and 290° C. 
This fraction is chlorinated and the 
monochlor compound is reacted with 
the aromatic compound by means of the 
Friedel-Crafts reaction. Aluminum chlo- 
ride is the commonest catalyst. The 
alkyl aromatic gompound is then sul- 
phonated. The sulphonated material is 
drowned in ice water and neutralized 
with sodium hydroxide. Detergent prop- 
erties of the alkyl aryl sulphonates vary 
with the number of carbon atoms in the 
alkyl chain. Production of long chain 
hydrocarbon compounds by polymeriza- 
tion is briefly considered. The cost of a 
plant to make 30,000 pounds per 24-hour 
day of 60 percent active material is ap- 
proximately between $75,000 and $85,- 
000. The major part of this cost is the 
drying equipment needed. The cost of 
the detergent is estimated at approxi- 
mately 14 cents per pound. 


Telecommunications in the Petroleum 
Industry. Z. Frrepperc. Jour. Inst. of Pe- 
troleum, 34 (1948), pp. 309-30. . 

The author describes modern com- 
munications systems as used in the op- 
eration of oil companies, as for example, 
by pipe lines, and in oil fields, refineries, 
pumping, loading and miscellaneous ac- 
tivities. The primary considerations in 
deciding on the equipment for an oil 
company are, first, reliable and efficient 
operation and second, simplicity. Types 
of communication considered are radio, 
ultra-short wave, and land-line com- 
munication. The system of Iraq Petro- 
leum Company’s communication service 
is briefly described. 


Unsteady-State Heat Transfer Between 
Air and Loose Solids. G. O. G. Lor anp 
R. W. Haw ey. Ind. Eng. Chem. 40 (1948), 
pp. 1061-70. 

Few data are available for the design 
of equipment employing heat transfer 
from a flowing fluid to a bed of loose 
solids. In the study reported, data in 
the form of unsteady-state heat transfer 
coefficients from air to a bed of granitic 
gravel are presented. The size of the 
gravel employed ranged from 4-mesh to 
1.5 inches; air rates 12 to 66 standard 
cubic feet per minute per square foot of 
cross-sectional area; and entrance air 
temperatures‘in the range of 100 to 250° 
F. The results can be correlated by the 
equation 


h= 079(-_)" 


in which G is the air flow rate in pounds 
per hour per square foot of bed cross 
section, and D is the equivalent sperical 
diameter of the particles in feet. The 
change in temperature of the entering 
air had no appreciable effect on the co- 
efficient. 


Heat Transfer to Granular Materials. 
M. S. Brinn, S. J. Frrepman, F. A. Gtuck- 
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The first cost of these 
modern expansion joints 
is the last 


E. B. Badger & Sons Co. is the 
original and sole manufacturer of 
BADGER Expansion Joints. 


Depenpas_e Badger Packless 
Corrugated Expansion Joints are 
a “lifetime” investment. Once you 
install them in oil, gas and other 
lines, your pipe-expansion prob- 


lems are solved. 


Badger 


PACKLESS CORRUGATED 
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Badger Packless Expansion 


Joints for the Petroleum Industry 


are compact and easy to install. ’ 


They require no more space than 
a flanged fitting. Being made of 
stainless steel and other alloys, 
they resist the corrosive effects of 
the products and processing chem- 
icals handled in oil refineries and 


other petroleum processing plants. 


Furthermore, Badger Joints are 
scientifically heat-treated during 
the process of manufacture to 
remove forming stresses. This 
heat-treatment assures greater Ie 
sistance to flexing stresses and 
longer service life. 

For complete data on these im 
proved expansion joints, write for 


Bulletin No. 100. 


E. B. BADGER & SONS CO., Cambridge Division, 260 Bent Street, Cambridge 41, Mass 
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mr AND R. L. Picrorp. Ind. Eng. Chem. 40 
(1948), pp. 1050-61. 


Few design data are available in the 
literature with respect to equipment for 
transferring heat to or from granular 
materials. One method of performing 
this operation comprises passing the 

ular material, as a settled bed down- 
ward through vertical jacketed tubes. 
Effective thermal conductivities, as cal- 
culated from heat transfer data for beds 
of granular materials moving downward 
through vertical steam-jacketed tubes, 
assuming rodlike form, agreed closely 
with conductivities measured in sepa- 
rate experiments with stationary beds. 
Rodlike flow was visually observed for 
Ottawa sand by the use of a split-tube 
technique. Theoretical equations were 
developed and design charts prepared 
for the general case of counter-current 
heat transfer to a material in rodlike 
flow in a tube. Equations have also been 
developed for the case of parallel flow. 
A bibliography of nine references was 
included. 


Corrosion in Isomerization of Light 
Hydrocarbons. N. Fracen, C. W. Nyse- 
WANDER AND W. R. Hertwice. /nd. Eng. 
Chem., 40 (1948), pp. 1133-8. 


The liquid phase isomerization of 
light hydrocarbons by aluminr~ -hlo- 
ride-hydrocarbon complex ca‘ cor- 
rosion causes penetration of cz steel 
from 1 to 5 inches per year im ce re- 


actor, and up to 15 inches per year at 
points of high turbulence. The lines and 
vessels handling the products of re- 
action exhibit penetration rates about 
one tenth of those in the reactor. Corro- 
sion rates vary with the catalyst turbu- 
lence, hydrogen chloride concentration, 
catalyst activity, and the temperatures. 
Attacks by aluminum chloride complex 
has been studied on the laboratory and 
commercial scale, and several means 
have been found for safeguarding steel 
equipment. The most successful of these 
involves the use of gunited Lumnite ce- 
ment reactor liners and Hastelloy B 
reactor nozzle, flange, and valve protec- 
tion. The article is illustrated with pic- 
tures to show the effect of corrosion of 
time. 


Phillips Butane Dehydrogenation 
Process, Special Plant Investigations. 
Georce H. Hanson AND Harrison L, 


ann Chem Eng. Progress, 44 (1948), pp. 


The authors describe a process for 
the catalytic dehydrogenation of normal 
utane to butylenes. Historical back- 
ground of the cevelopment of the proc- 
ess is briefly given. The work led to the 
development of the process on which 
Plains Butadiene Plant was based. This 
plant Was started in July, 1943, and has 
been in practically continuous operation 


since that time, The catalysts used are 
chromia-alumina and they are prepared 
in“ by % inch cylindrical pellets. The 
reaction is usually effected at tempera- 
rt of about 1100° F., and at pressures 
se above atmospheric with space 
Velocities of about 850. The life of the 
catalyst more than 100 days. The 


— is described in some detail, flow 
the Sy presented and the effects of 
aieed T. reaction variables are dis- 
or ty te relne of a detailed investi- 
Ya = the performance of the indi- 
ported ‘arpS”" in a reactor are re- 

- A plant study of materials of 


construction for catalyst tubes is dis- 
cussed. A bibliography of five references 
is included. 


Butane Dehydrogenation - Pilot - Plant 
Investigations. K. HAcHMUTH ANp G. H. 
Hanson. Chem. Eng. Progress, 44:6 
(1948), pp. 421-30. 

The paper reports the results of pilot- 
plant studies of the catalytic dehydro- 
genation of normal butane to normal 
butylenes. Several catalysts and catalyst 
tube materials were investigated. Results 
of spectrophotometric analyses of the 
C, fractions to show the concentrations 
of the isomeric butylenes and butadiene 
in the catalyst tube effluent. The ranges 
of operating conditions studied were as 
follows: 











Number | Tempera- 

of Cycles ture ~~ 
Catalyst Studied °F.* Velocity 
eS 6-6 oeawen 485 1000-1300 200-2200 
ata tibet 367 1050-1150 | 500-1300 
Ga pidiuses 467 990-1090 | 500 2000 














* Average external catalyst tube wall temperature. 


Variation of the reaction during the de- 
hydrogenation period is illustrated, and 
the effect of operating conditions on 
coke deposition is discussed. Results of 
the studies of the effect of variations of 
oxygen concentration and water concen- 
tration in the regeneration gas on the 
catalytic dehydrogenation reaction are 
included. A bibliography of nine refer- 
ences is given. 


Review of Development of Processes 
for Synthesis of Liquid Fuels by Hydro- 
genation of Carbon Monoxide. H. H. 
Storcn. Chem. Eng. Progress, 44 (1948), 
pp. 469-80. 

The author reviews the development 
of processes for the synthesis of liquid 
fuels by hydrogenation of carbon mon- 


oxide. The early work, 1923-1937, of 
F. Fischer and his associates is followed 
by a more detailed discussion of process 
development work in Germany and in 
the United States since 1938. Data are 
presented in tabular form that facilitate 
comparisons of operating temperatures, 
pressures, space-time yields, product dis- 
tributions, and steel requirements. The 
latter part of the paper contains a de- 
scription of processes closely related to 
the Fischer-Tropsch synthesis, namely, 
the Synol, OXO, and isoparaffin syn- 
theses, and a discussion of the problem 
of: carbon deposition on iron catalysts. 
A bibliography of 29 references is in- 
cluded. 


Heat Transfer to Boiling Styrene and 
Butadiene and Their Mixtures with 
Water. CHarves F. BontLca AND ARTHUR 
A. Etsennerc. Ind. Eng. Chem. 40 (1948), 
pp. 1113-22. 

The investigation shows that in the 
boiling of mixtures of components that 
are not mutually soluble the necessary 
temperature difference, based on the 
equilibrium temperature, will be ap- 
preciably larger than for either compo- 
nent alone at the same rate of heat 
transfer. In the boiling of relatively 
shallow depths of mixtures of insoluble 
liquids, considerable superheating of the 
mixture can be expected, in contrast to 
the boiling of two-phase mixtures of 
partially soluble liquids. If the liquid 
phase of lower density has a lower boil- 
ing point, boiling of the denser phase 
may not occur until high heat transfer 
rates are reached, as the heat transfer 
takes place at lower rates by natural 
convection. At a low rate of boiling the 
lighter layer will not mix sufficiently 
with the denser layer to be carried down 
to the heating surface, and at the boiling 
rate at which this starts a discontinuity 
in the At value will be observed. 





Determination of Acetylene in Gas. 
J. A. SHAw AND Exton FisHer. Anal. 
Chem., 20 (1948), pp. 533-6. 

A method is described for determin- 
ing acetylene in gas by scrubbing the 
gas with a strong solution of silver ni- 
trate and then precipitating and weighing 
the acetylene complex as Ag:Ce.AgNOs. 
In brief, the method comprises scrub- 
bing the gas with 35 percent silver 
nitrate solution, usually containing ferric 
nitrate, diluting this solution highly with 
water, and filtering, washing, drying, 
and weighing the residue. The pro- 
cedure permits the quantitative removal 
of acetylene from a flowing gas stream, 
which avoids the reducing effect of hy- 
drogen upon silver nitrate and is essen- 
tially non-hazardous, As the size of the 
sample can be large, the method can be 
used for determining very low concen- 
trations of acetylene. The accuracy of 
the method is limited only by the me- 
chanical considerations involved in 
gravimetric analyses. 


Properties and Uses of Alkanesulfonic 
Acids. W. A. Progtt, C. E. ADAMS AND 
B. H. SHoemaKker. Ind. Eng. Chem., 40 
(1948), pp. 1129-32. 

Although. a few of the alkanesulfonic 
acids of high molecular weight have 
been produced for some time on a com- 
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mercial scale for use as surface active 


agents, alkanesulfonic acids of lower 
molecular weight have remained labora- 
tory curiosities. Recently the authors 
developed a catalytic process for large 
scale production of either individual or 
mixed alkanesulfonic acids. The paper 
describes the preparation of C: to C, 
acids, summarizes published information 
on their physical and chemical proper- 
ties, records new information on these 
properties, and suggésts potential uses 
of the compounds. 


Detergent Oils for Aircraft—On De- 
tergent Oils for Light Plane Engines. 
Based on discussions by W. V. Hoo.ey, 
H. R. Kemmerer AND E, F. H. PENNE- 
KAMP. S.A.E. Journal, 56 (1948), p. 19. 

Current difficulties with light aircraft 
engine detergent oils are like those en- 
countered with any other new product. 
Most additive oils were designed for 
heavy-duty ground service and cannot 
be used indiscriminately in aviation en- 
gines. The need for detergents in light 
aircraft oils depends on the design of 
the engine, and on operation and main- 
tenance practice. The purging action of 
detergent oils when used in engines for- 
merly operated on nondetergent types 
may loosen previously-formed deposits. 
This can be serious in relatively cold- 
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... by controlling corrosion 


Wherever severely corrosive conditions result in ex- 
pense, delay and shut-down, there’s a good chance that 
switching to Nickel Alloy equipment will help you. 

Take the experience of a prominent West Coast re- 
finery. They were having trouble with the gasoline 
condenser of a light crude distillation unit. Tube 
bundles lasted only 2 to 8 months. Average service life 
was 5 months. 

Finally they installed a Monel* tube bundle. Four 
years later, they reported the Monel bundle was still in 
use—and showed no evidence of leakage. 

Performance like this isn’t unusual. And it isn’t con- 
fined to heat exchanger applications. Nickel and high- 
Nickel alloys like Monel, “K’* Monel and Inconel* 
are widely used for pumps, piping, valves, regenerator 
boilers, preheaters and filters, to mention only a few 
applications in a long list. 


Many Refinery Uses 


Monel, for example, withstands a wide range of corro- 
sives. Among them are: 

... hydrogen sulfide ... ammonia 

..» hydrochloric acid ... oil, wax and solvent mix 

... sodium hydroxide ... impure or brackish waters 
Monel also resists hydrofluoric acid in HF alkylation; 
it serves dependably under high-temperature, high- 
pressure conditions in feed water heaters, and resists 
attack in condensers for chlorinated solvents and fur- 
fural. Its tensile strength is 75,000-85,000 psi. 


Heat-treatable “K" Monel 


All the good properties of Monel—and more besides— 
are present in heat-treatable “K” Monel. Through heat 
treating, it gains extra strength and hardness without 
sacrificing any of its corrosion resistance. 


How to get help 

If you have a problem involving corrosion, don’t ex- 
periment. Trial and error methods take time .. . cost 
money—don’t always get results. Let INCo help you! 

For over 20 years, INCO’s Corrosion Engineering Sec- 
tion has been studying all forms of corrosion. They’ ve 
summarized and compiled information from more than 
40,000 plant tests, laboratory studies and technical 
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papers into a huge Corrosion Data File. 

You are invited to share the things we've learned. 
Regardless of what your problem is, regardless of the 
metals or materials concerned, if your problem in- 
volves corrosion — ask our Corrosion Section to help 
you. If the answer is in the Corrosion Data File, you'll 
get a prompt, complete and impartial report. 

Of course, it can happen that even among the 40,000 
reports there isn’t one that covers your problem. In that 
case, INCO’s Corrosion Section will be glad to cooperate 
with your engineers in arranging tests either in the 
laboratory or in your own plant. There’s no fee, no 
obligation. Write “INCO Corrosion Engineering Sec- 
tion’’—at the address below —today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. *Reg. U. 8. Pat. Of 


EMBLEM OF SERVICE 


NICKEL 4&4 ALLOYS 


Your PARTNERS in PROGRESS 
Petroleum Re finer—V ol. 27, No.§ 








J(N. J) 


INC. 


Pat. Of. 


No. 8 





running automotive type engines. It is 
suggested that separate designations be 
ysed for automotive and aviation oils, 
since these two classes of oils are dis- 
tinetly different products. 


An Accurate Microviscometer. Erica 
Guywn AND L. Grunserc. Jour. Inst. of Pe- 
iroleum, 34 (1948), pp. 331-8. 

A microviscometer is described, the 
operation of which is based on the rate 
of fow of the liquid from a reservoir 
under a constant applied pressure into 
an empty capillary. For liquids having 
viscosities lying between 1 and 100 
poises, a capillary radius of 0.01 cm. 
would give accurate values and 10 to 15 
mg. of material was needed. For liquids 
of higher viscosity, that is, 100 to 1000 
poises, larger capillaries, of radius up to 
0,03 cm., were used with corresponding 
increase in the weight of material 40 to 
80 mg. The accuracy obtainable by the 
use of the instrument is of the order of 
05 percent. The apparatus is described 
in some detail and the calibration 
method that can be used is considered. 
A bibliography of seven references is 


included. 


Micro-determination of Sulfur in Or- 
ganic Compounds. AL STEYERMARK, 
EstHER BASS AND BELLA LittMAN. Anal. 
Chem., 20 (1948), p. 587. 

A micro-method for determining sul- 
fur is presented that employs the Carius 
combustion followed by titration of the 
resulting sulfate with barium chloride. 
The tetrahydroxyquinone indicator 
method of Ogg, Willits, and Cooper is 
used. Tables are given showing the cal- 
culated and found percentages of sulfur. 
These are in close agreement. A bibli- 
ography of six references is included. 


Spectroscopic Determination of Cyclo- 
pentadiene and Methylcyclopentadiene. 
J.S. Powett anv J. C. Epson. Anal. Chem., 
20 (1948), pp. 510-11. 

An ultraviolet spectroscopic method is 
described for determining cyclopentadi- 
ene and methylcyclopentadiene in the 
presence of each other. The sample is 
first depolymerized by passing it 
through a heated tube in order to get 
monomers. The ultraviolet absorption 
of the depolymerized sample is deter- 
mined at two different wave lengths, 
irom which data the composition of the 
sample can be calculated. Aromatic hy- 
drocarbons and conjugated diolefins in- 
terfere with the procedure. The sample 
can, however, be dimerized, in which 
event the cyclopentadiene and methyl- 
cyclopentadiene are converted to dimers 
that have little ultraviolet absorption. A 

lank ultraviolet absorption value can 
then be obtained that corrects for the 
interferences, if the concentration of in- 
terlerring substances is small compared 
to the concentrations of cyclopentadiene 
and methylcyclopentadiene, 


rain boratory Evaluation of Oil Deterio- 
ro n R. G. LARSEN. Anal. Chem., 20 

48), pp. 547-55, 

In general, deterioration of oils is as- 
sociated with oxidation, although crack- 
oH “ volatilization should not be 
= om Three types of oxidation prod- 
mee ‘A. recognized: sludge, acids, and 
a ni pale substances. Sludge or high- 

“ge ar-weight products can cause 
vin screen clogging, oil-passage plug- 
eg ring sticking, and lacquer deposi- 

- Acids are objectionable in the 





The varied applications of molybde- 
num as an alloying element are described 
in “Molybdenum: Steel, Irons, Alloys,” 
a book by R. S. Archer, J. S. Briggs 
and C. M. Loeb, Jr., and published last 
month by Climax Molybdenum Com- 
pany, 500 Fifth Avenue, New York 18. 
The book covers a wide range of mate- 
rials from wrought to cast steels and 
from cast iron to nonferrous alloys, The 
major emphasis has been placed on the 
presentation of the fundamentals that 
niust guide all engineers, designers and 
metallurgists in their seotion of the 
most suitable materials for a given ap- 
plication. 

An attempt has been made to show 
the fields of similarity and dissimilarity 
of the various materials and to indicate 
some of the factors that may affect the 
choice of the most economical material 
for a specific application. 

Considerable recent information is in- 
cluded, not only on the more prominent 
developments, such as the gas turbine 
steels and alloys; but also on the work 
that has served to clarify the factors 
affecting the service life of the lower 
alloy steels. 

The publishers plan to distribute this 
book to all metallurgists and others 
closely connected with the metallurgi- 
cal industries. 





Communism Or Capitalism — which 
way for us?—written by Harry D. Far- 
ren gives a simple, down-to-earth ex- 
planation of the mainspring of commu- 
nism and capitalism, the principles be- 
hind these opposite systems, how each 
ceveloped and what each means from 
the individual workers point of view. 

Worker cooperation for maximum 
production will be the deciding factor 
in winning the battle against commu- 
nism. This 30-page manual should be 
effective and of great value in obtaining 








engines if corrodible bearing metals are 
present; in turbine oils they may lead to 
emulsion formation and in transformer 
oils to impairment of insulation. Saponi- 
fiable materials may sometimes be fairly 
innocuous, but most of them lead to a 
viscosity increase of the oil, while some 
may act as catalysts for further oxida- 
tion or bearing corrosion. The author 
gives detailed consideration to the 
physiochemical variables involved in the 
deterioration of engine, turbine, and 
transformer oils. It is possible thus to 
establish the conditions most efficient 
for laboratory tests. Behavior of engine 
lubricants in the ring-belt area can 
never be studied in tests designed for 
measuring crankcase-oil stability but the 
investigation requires specially adapted 
high-temperature experiments. Limita- 
tions are discussed as well as difficulties 
in correlating test results with field ex- 
periences. It is concluded that the lab- 
oratory methods should be employed 
not so much to predict the useful life of 
an oil as to provide a relative rating and 
also information as to the fundamental 
chemical nature of given oils. A bibli- 
ography of 47 references is included. 
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the understanding and loyal cooperation 
of the average employe. 

“Communism or Capitalism” is pub- 
lished and available from National Fore- 
men’s Institute, Inc., Deep River, Conn. 
Prices of this manual vary as to quanti- 
ties ranging from 15 cents per copy for 
orders of less than 50 to 10 cents per 
ccpy in quantities of 3001 or more. 





The medical department of Socony- 
Vacuum Oil Company, Inc., New York, 
has prepared a booklet, Preserve Your 
Health, by A. E. Hoag, M.D., F.A.C.S., 
medical director of the company, that 
has been mailed to the homes of 30,000 
employes. The booklet was prepared 
for the health guidance of the com- 
pany’s employes and their families and 
contains basic information on such sub- 
jects as general health, athlete’s foot, 
summer hazards, proper diet, peptic ul- 
cers, flat feet, Socony-Vacuum health 
program, common colds, heart disease, 
hay fever, appendicitis, influenza, and 
tuberculosis. 

Copies of the booklet can be obtained 
by writing to the company at 26 Broad- 
way, New York 4, New York, publicity 
department. 


Salute to Alloy Steel 
Group Includes API Head 


William R. Boyd, Jr., president, Amer- 
ican Petroleum Institute, together with 
seven presidents of other national asso- 
ciations in the. Alloy Steel consuming 
and producing fields, and the presidents 
of the three largest steel producing com- 
panies, have accepted appointments from 
the American Society for Metals to serve 
with the society’s president, Francis B. 
Foley, and vice president, Harold K. 
Work, on the honorary committee cov- 
ering the “Salute to Alloy Steel,” cen- 
tral theme of the National Metal Con- 
gress and Exposition, 

The society and several affiliated 
groups will hold their sessions jn Phila- 
delphia during the last week in October. 
ASM convention headquarters will be 
in the Benjamin Franklin Hotel. 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research Foun- | 
dation, 33rd, Federal and Dearborn 
Streets, Chicago 16, has received 
urgent requests for the chemicals 
listed below. If anyone has one or 
more, even if only one gram quan- 
tities, please inform the Registry. 
2-Methyl-3,4-pentanedione 
3,6-Octanedione 

4-Phenylisocrotonic acid 
1,4-Diaminonaphthalene 
2,5-Diaminotoluene 
3-Methyl-2-thiazole aldehyde 
Mercaptopyruvic acid 
Mercaptosuccinic acid 

cis Decahydro-1-naphthol 
1,3-Nonadiene 

1,3-Heptadiene 

2-Hydroxycaprylic acid 
S-Benzylthiouronium chloride 
1-Vinylcyclohexene-1 
Vinyleyclohexane 
Vinylcyclopentane 

2-Amino oxazole 

Cyclooctatetraene 
p-Amino-8-hydroxyethylaniline 
1,2-Difluoro-1,2-dichloroethylene 





















How to lick corrosion if you 
pickle or plate metal... 


“Karbate” Serics 70 Heat Exchanger 


OR HEATING, cooling, pumping, and conveying 
the corrosive solutions used in pickling and placing 
metal, there’s no better equipment than that made of 
“Karbate” brand Impervious Graphite. This material is 
chemically inert, immune to thermal shock, easy to 
machine and install, light in weight yet strong; and 
has a very high heat-transfer rate. 

Operating experience has proved that “Karbate” 
equipment stands up in sulphuric, hydrochloric, and 
nitric-hydrofluoric pickling solutions... Parkerizing 
and Bonderizing baths ... nickel, copper, tin, and zinc 
plating solutions . . . electro-polishing and Alumilite 
and Alzak processes. 

“National” carbon brick is now extensively used for 
lining tanks that handle corrosive solutions — particu- 
larly nitric-hydrofluoric. 

For more details on metal-cleaning systems of stand- 
ard “Karbate” brand Impervious Graphite units and 
“National” carbon brick, write to National Carbon 
Company, Inc., Dept. PR. 
















These products sold in Canada ty Canadian National Carbon Compary Limited, Toronto 4 








The registered trade-marks ‘‘Karbate’’ 
and “‘National’’ distinguish produc:s of 
NATIONAL CARBON 
COMPANY, INC. 
Unit of Union Carbide 
and Carbon Corporation 
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30 East 42nd.St., New York 17, N.Y. : ; CRU STY 






Division Sales Offices: RUSTY 
Atlanta, Chicago, Dallas, Kansas City, J . 
New York, Pittsburgh, San Francisco 
















Carbon Brick for Tank Lining 
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U.S.P. 2,441,172. Mod:fied Fuels and 

Lubricants. S. Shappirio. 

The patent concerns a liquid petro- 
leum distillate, such as a hydrocarbon 
motor fuel or lubricant, containing a 
metallized amino azo dye. Pb, Sb, Sn, 
As, Hg and Tl can be employed for the 
metallization of the dye. The additives 
serve aS anti-oxidants, anti-knock com- 
ponents, anti-gum agents, and the like. 


US.P. 2,441,400. Acetylene Removal 
Process. T. F. Doumani and D. A. 
Skinner to Union Oil Company of 
California. 

Acetylenes, e.g. substituted alpha 
acetylenes, are separated from a hydro- 
carbon mixture containing acetylenes 
and diolefins by contacting this mix- 
ture with an aqueous absorption solu- 
tion having a pH greater than 7 and 
containing morpholine or tetraethylene 
pentamine in a concentration greater 
than about 1 M, a salt of such nitrogen 
base other than the cyanide in a con- 
centration not greater than 1 M, and a 
metal hydroxide in a concentration not 
greater than 0.5 M. A reaction product 
of the metal and the acetylenes is pre- 
cipitated thereby without the diolefins 
being substantially affected. The acety- 
lenes can be recovered from the precipi- 
tate by adding it slowly to a boiling 
azeotropic solution of HCl in water and 
vaporizing the acetylenes as formed. 


U.S.P, 2,441,572. Cyclic Process for Sep- 
arating Aromatic Hydrocarbons from 
a Mixture of Hydrocarbons, A. E. 
Hirschler and M, R. Lipkin to Sun 
Oil Company. 

A mixture of hydrocarbons containing 
aromatics and boiling mainly above 
500° F. is treated with silica gel to ad- 


| sorb aromatics. The adsotbent is then 
» Washed with an organic primary liquid 
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desorbent which has an adsorbability 
such that, from binary solution of the 
aromatics and the desorbent, the latter 
will be preferentially adsorbed by the 
adsorbent over a major portion of the 
concentration range. The desorbent is 
‘urther characterized by an “adsorption 
index” not greater than 40. The aro- 
matics thus are displaced from the ad- 
sorbent, The latter is then washed with 
4 second desorbent comprising a satu- 
ae hydrocarbon liquid adapted to 
ae desorption of the primary de- 
rs wnt and to reactivate the adsorbent 
ride €-use. Benzene or ethylene dichlo- 
the can, for example, be employed as 
ai al desorbent, and a relatively 
tera Olling saturated hydrocarbon ma- 
lal as the secondary desorbent. 


USP. 2,441,827. Extraction Process. A. 


McKinnis to Union Oil Company of 

California. 

A complex hydrocarbon fraction is 
extracted with a sufficient quantity of 
a dicyanoether solvent to dissolve chem- 
ically similar components, e. g. relative- 
ly unsaturated hydrocarbons, while 
other chemically similar components dif- 
ferent from the first named, e.g. rela- 
tively saturated hydrocarbons, are left 
undissolved. The method can also be 
used for separating aromatic and non- 
aromatic hydrocarbons boiling in the 
same temperature range. The dicyano- 
ether used as the solvent can be a re- 
action product between acrylonitrile and 
an alcohol, particularly a polyhydroxy 
alcohol. Dicyanodiethylsulfide can also 
be employed as the extracting solvent. 


U.S.P. 2,442,011. Production of Solvents. 
H. R. Legatski to Phillips Petroleum 
Company. 

A feed stream of branched chain par- 
affin hydrocarbons, as for example ob- 
tained by alkylation of olefins with low- 
boiling isoparaffins, is introduced into 
a plate type fractionating column. This 
column is operated under total reflux 
during the introduction of the feed 
stream. Introduction of feed is discon- 
tinued when flooding of the column 
plates is imminent. The operation of 
the column is continued under total re- 
flux until equilibrium between liquid 
on the various plates of the column and 
vapors in contact therewith is attained. 
Substantially odorless fractions of de- 
sired boiling range are withdrawn from 
selected portions of the column. These 
fractions can be utilized as solvents. 


U.S.P. 2,442,073-077. Process for Break- 
ing Petroleum Emulsions. M. De 
Groote and A. F. Wirtel to Petrolite 
Corporation, Ltd. 

According to U. S. P. 2,442,073 a pe- 
troleum emulsion of the water-in-oil 
type is subjected to the action of an 
acidic partial ester which contains at 
least one polyhydric alcohol radical, at 
least one diglycolic acid radical, and a 
plurality of acyloxy radicals with 8-32 
C atoms, each, derived from a deter- 
gent-forming monocarboxylic acid. Ex- 
amples of such emulsion breaking com- 
pounds are triricinolein mono-,di-, and 
tri-diglycollate. 

In the case of U. S. P. 2,442,074 at 
least one of the polyhydric alcohol radi- 
cals of the emulsion breaking com- 
pound shall be ester-linked with a group 
containing the acyloxy radical. 

In the case of U.S.P. 2,442,075 a hy- 
droxylated basic tertiary amine, such 
as triethanolamine, is employed in the 
production of the emulsion breaking 
compound. 

According to U.S.P. 2,442,076 an 
esterification product of a compound 
as used in U.S.P. 2,442,073 with a basic 
hydroxylated tertiary amine is employed 
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for the same purpose, e.g. the esterifi- 
cation product of triricinolein mono-,di-, 
or tri-diglycollate and triethanolamine. 

U.S.P. 2,442,077 makes use of a com- 
pound obtained by esterification between 
diglycollic acid and a basic acylated 
aminoalcohol. 


U.S.P. 2,442,191. Synthetic Adsorbent 
for Separating Hydrocarbons. J. F. 
Black to Standard Oil Development 
Company. 

_ The solid adsorptive material accord- 
ing to this patent has the empirical 
formula based on the oxides 4CaO.Alh- 
O:.4SiOc. It is prepared by reacting a 
hydrous oxide of Al, a hydrous oxide 
of Si and Ca (OH): for 48-216 hours 
at a temperature of 100-500° C., cooling 
the product and dehydrating it. This 
material is particularly suitable for the 
seengeen of straight chain hydrocar- 
ons. ' 


U.S.P. 2,442,440. Manufacture of Gaso- 
line. L. P. Scoville to The Texas 
Company, 

This patent relates to the details of 
a method for the stabilization of a raw 
cracked naphtha and the manufacture 
of gasoline hydrocarbons of high anti- 
knock value from the overhead of the 
stabilizing operation. 


U.S.P. 2,442,474. Purification and Re- 
covery of Furfural in Extractive Dis- 
tillation of Hydrocarbons. V. Scarth 
to Phillips Petroleum Company. 
The patent relates to a process for 

the recovery of unsaturated hydrocar- 

bon from its admixture with more sat- 
urated hydrocarbon by extractive dis- 
tillation with furfural containing dis- 
solved water, as selective solvent. Small 
amounts of water and furfural are vola- 
tilized and passed overhead from ab- 
sorbing and stripping steps. The total 
overhead from each of these steps is 
condensed and separated into a hydro- 
carbon layer and a water layer contain- 
ing dissolved furfural and corrosive im- 
purities. From the water layers an over- 
head product consisting of a minimum 
boiling azeotrope of furfural and water 
is distilled off. The kettle product which 
comprises the greater portion of water 
and the corrosive impurities, is dis- 
carded. The furfural rich condensation 
product is returned to the extraction. 

The process can, for example, be em- 

ployed in the separation of butene-1 or 

butadiene-1,3 from more saturated hy- 
drocarbons. 


U.S.P. 2,442,820. Treatment of Hydro- 
carbon Oils. D. M. McCormick to The 
Atlantic Refining Company, 

In the extraction of viscous hydrocar- 
bon oil with nitrobenzene, a small 
amount of an oil-soluble alkaline earth 
metal sulfonate is added, e. g. 0.01-0.1 
percent of calcium sulfonate. The addi- 
tive prevents emulsification difficulties 
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and promotes separation of the raffinate 
from the extract phase. 


U.S.P. 2,443,029. Fuel Composition. F. 

Elkan. 

The fuel composition according to 
this patent consists of 0-15 percent of 
very high inflammable liquid hydrocar- 
bons of a flash point not higher than 
150° F., 0-20 percent readily inflamma- 
ble liquid hydrocarbons of a flash point 
of 150-260° F., a substantial amount (up 
to 20 percent) of paraffin of a flash point 
of 260-300° F., 0-20 percent heavy hy- 
drocarbon oil of a flash point of 300- 
600° F., 1-30 percent pitch, 1-12 percent 
starch, 3-65 percent of finely divided 
coal material, and 3-60 percent charcoal. 
The calorific value of each of the hy- 
drocarbons shall be sufficient for ignit- 
ing the hydrocarbon of next higher flash 
point. The composition can be used as 





U.S.P. 2,441,214. Hydrocarbon Conver- 
sion Catalyst. C. L. Thomas and C. F. 
Gerald to Universal Oil Products 
Company. 

The hydrocarbon conversion catalyst 
according to this patent is formed by 
reacting a polymeric di-alkyl siloxane, 
a salt of Al, Mg, or Zr, and an aqueous 
solution of a base to form a precipitate 
which is then dried. The catalyst is 
particularly useful in the production of 
hydrocarbons of branched carbon struc- 
tures. 


U.S.P. 2,441,521. Acid Recovery Process. 
J. H. A. P. Langen van der Valk and 
J. D. Ruys to Shell Development 
Company. 

A process for recovery and concen- 
tration of spent H:SO, used as an 
alkylation catalyst is described. The 
spent acid is diluted immediately after 
withdrawal from the alkylation system 
to form a dilute aqueous acid phase and 
a hydrocarbon phase. The acid phase is 
then concentrated in three stages. In the 
first stage it is concentrated at a tem- 
perature immediately below the foaming 
point of the dilute acid, in the second 
stage the concentration is continued at 
a temperature above this point and at 
which organic contaminants are decom- 
posed and rendered insoluble in the acid 
but below the temperature at which ap- 
preciable reaction takes place between 
acid and the contaminants rendered in- 
soluble during this treatment. In the 
third stage the acid is concentrated at a 
temperature corresponding approxi- 
mately to the b.p. of H:SQO, at the de- 
sired final concentration. 


U.S.P. 2,442,131. Dehydrogenation Cata- 
lysts. K. K. Kearby to Standard Oil 
Development Company. 

The catalyst according to this patent 
consists of 50-97 parts of BeO, 3-50 
parts of Fe,O,, 3-15 parts of an alkali 
forming potassium compound e.g. K:COs 
or K2O, and 1-15 parts of CuO or Ag.O. 
This catalyst is suitable for the dehy- 
drogenation of mono-olefins and alky- 
lated aromatics having at least 2 C 
atoms in a side chain. 


U.S.P. 2,442,387. Circulation of Oil in 
Bead Forming Tower. P. D. Valas to 
Socony-Vacuum Oil Company, Ine. 
This patent relates to the production 
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a fire kindler for igniting anthracite 
and bituminous coal, coke and the like. 


U.S.P. Re. 23,005. Separation of Hydro- 
carbons. M. R. Lipkin to Sun Oil 
Company. 

A mixture of aromatic and non-aro- 
matic hydrocarbons boiling within the 
gasoline and kerosene range is treated 
in liquid phase with silica gel to prefer- 
entially adsorb aromatic hydrocarbons. 
The rich adsorbent is washed at ordi- 
nary temperature with a non-aromatic 
hydrocarbon liquid other than that con- 
tained in the original mixture, in suffi- 
cient amount to desorb the aromatic 
hydrocarbons and to reactivate the ad- 
sorbent. A liquid mixture of desorbing 
agent and aromatics is withdrawn from 
the adsorbent which is re-used in its wet 
state. 





of spheroidal pellets of inorganic oxide 
hydrogel. A gelable hydrosol of the in- 
organic oxide is passed downward over 
a generally conical fluted surface to 
divide the hydrosol into a plurality of 
streams, is permitted to fall through a 
body of water-immiscible liquid and set 
to a firm hydrogel therein. A stream of 
this liquid is continuously removed from 
said body, passed through cleaning 
means and returned to said body. 


U.S.P. 2,442,666. Method of Regenerat- 
ing HF Catalyst in an Alkylation 
Process. E. M. Skinner, R. E. Red- 
field and J. C. Bolinger to Socony- 
Vacuum Oil Company, Inc, 

In the regeneration of HF from hy- 
drocarbon reaction processes employing 
it as a catalyst, the distillation of the 
HF is controlled by applying thereto, 
as a wet reflux, a hydrocarbon substan- 
tially inert to the catalyst derived from 
a point within the hydrocarbon reaction 
system and beyond the point of main 
hydrocarbon reaction. Products formed 
in undesirable side reactions are sepa- 
rated from the catalyst as a distillation 
residue. 


U.S.P. 2,442,772. Preparation and Use 
of Zirconia Gels in the Conversion of 
Hydrocarbons, M. M. Marisic and E. 


M. Griest to Socony-Vacuum Oil 
Company, Inc. 
A water soluble Zr compound and 


water soluble salts of at least two weak 
acids are reacted in aqueous solution to 
effect formation of a homogeneous hy- 
drosol in which zirconia is the major 
water insoluble inorganic oxide compo- 
nent and which has a pH value of about 
4.5. The hydrosol is permitted to set, 
forming a hydrogel which is washed to 
remove soluble salts. For example, a 
solution of ZrOC1:.8H:0 can be mixed 
with solutions of ammonium carbonate 
and ammonium acetate to form the hy- 
drosol. The hydrogel produced is use- 
ful as a catalyst in the conversion of 
hydrocarbons. 


U.S.P. 2,442,784. Production of Gels. H. 
A. Shabaker to Houdry Process Cor- 
poration. 

The patent describes and claims de- 
tails of a continuous process for prepar- 
ing an inorganic gel, e.g., a siliceous gel, 
from liquid compositions which react to 





form such gel. The resulting products 
can be utilized as catalysts in hydrocar- 
bon conversions. 


U.S.P. 2,442,884. Manufacture of Spheri- 
cal Particles. G. M. Webb and R. W. 
















































Moehl to Universal Oil Products Com. U 
pany. 
Droplets of a sol of a difficultly reduc- 
ible oxide, e.g., of a silica hydrosol, are 
introduced to a fluid suspending medium 
and caused to set therein to hydrogel 
spheres. These spheres are aged in con- $0 
tact with a dilute acid solution, such as ar 
an acetic acid solution, for at least two 20 
hours to reduce breakage of the spheres ar 
during subsequent drying by heating. th 
The spherical particles obtained are acl 
utilized as catalysts in hydrocarbon con- of 
versions. po 
Se] 
U.S.P. 2,443,056. Catalyst Reactivation. pas 
C. Richker to The Texas Company. the 
The patent relates to the details of 2 [B® 
process for the reactivation of a hydro- a 
carbon cracking catalyst susceptible to wh 
deterioration by contact with sodium 7 
compounds. a 
U.S.P. 2,443,141. Removal of Metal Ha- Us 
lide from Fluids. J. W. Latchum, Jr, f 
to Phillips Petroleum Company. : 
A vaporous Friedel-Crafts type metal P 
halide is removed from its mixture with 1 
organic vapors by contacting this vapor- and 
ous mixture with pumice impregnated wy 
with an alkali or alkaline earth metal wh 
hydroxide on which the metal halide is — 
adsorbed. A mixture of the organic va- we 
pors and hydrogen halide vapors is re- 
covered. U.S 
fe 
7 
POLYMERIZATION AND C 
CONVERSION T 
leta 
U.S.P. 2,441,170. Hydrocarbon Conver- a 
sion by Contact with Active Catalyst us 





and Inert Solid Heat Carrying Mate. 
rial. F. W. Rose and F. W. Steuber 
to Houdry Process Corporation. 
Hydrocarbons are first contacted wit! 
a relatively inert fluid solid of controlled 
heat content to effect direct heat ex 
change and incompletely vaporize the 
hydrocarbons. The mixture thus ob- 
tained is then mixed at conversion cot- 
ditions with a fluid solid catalyst con 
tinuously passed through a conversi0 































zone. After removal of the converted hy- A 
drocarbons from the conversion zone 22-d: 
the fluid solid catalyst is separated from and 
the relatively inert solid by physica react 
means. Examples of such_ solids art: Bia hy 
oxides of the II, III, and IV groups 0 of tl} 
the periodic table, e.g., corundum, tuse¢ 150-3 
quartz, zirconia, sand, and the like. of th 
vert 
U.S.P. 2,441,297. Process for Dehydro- whie 
genation of Hydrocarbons by Contac The | 
with Catalysts Supported on Alumim clohe 
Stabilized by Aluminum Phosphat® B® thus 
R. I. Stirton to Union Oil Compaty 
of California. U.S. 





Hydrocarbons are subjected to a tel 
perature of 400-1300° F. under a gat 
pressure of —14 to 1000 psi. in the pres 
ence of a catalyst consisting essential!) 
of a major proportion of a_ stabilize 
carrier and a minor proportion of a cal® 
lytic agent distended thereon. The 
rier consists essentially of activated al 
mina stabilized by the addition of 1! 
percent of aluminum phosphate, Ww" 
the catalytic agent is a metal oxide oF? 
combination of metal oxides, such # 
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CriOs or cobalt molybdate. The process’ 


serves for the conversion, e.g., aromati- 
ation, dehydrogenation, or desulfuriza- 
tion of hydrocarbons. 


US.P. 2,441,311. Method and Apparatus 
for Contacting Gases and Particle 
Form Solid Material. J. A. Crowley, 
jr, and C. V. Hornberg to Socony- 
Vacuum Oil Company, Inc. 

In a process wherein a particle form 
solid material and a gaseous reactant 
are passed to and contacted in a reaction 
zone and the entrained solid is then sep- 
arated from the effluent, at least part of 
the solid material feed stream for the re- 
action zone is introduced into the stream 
of separated solid material close to the 
point where the latter stream leaves the 
separator. The mixed solid material is 
passed as a confined compact stream to 
the reaction zone. The rate of the added 
solid feed stream at the point of its ad- 
mixture to the stream of separated solid 
is maintained sufficiently high to insure 
contmuity ail along the length of the 
mixed stream up to the separator exit. 


U.S.P. 2,441,335. Method and Apparatus 
for Contacung Gases and Sou.ids. E. L. 
Sinclair to Socony-Vacuum Oil Com- 
pany, Inc. 

The patent claims details of a method 
and apparatus for contacting a gaseous 


S medium with a contact mass compused 

Sof a collected bed of solid particles by 

§ passing the gas at velocities not disrup- 
tive ot this bed. 


U.S.P. 2,441,724. Method and Apparatus 
for Operations with a Contact Mass. 
T. P. Simpson to Socony-Vacuum Oil 
Company, Inc. 

This patent describes and claims the 


§ details of a process and apparatus for 
) mtroducing particle form contact mass 
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US.P. 2,441,663. Process for Purifying 


} material to a convertor against a gase- 


us pressure therein. 





Saturated nydrocarbons Involving Se- 
lective Lemetuyiation. V. Hacnsei and 
V. N. Ipatieff to Universal Oil Prod- 


ucts Couipany. 


A hydrocarbon mixture comprising 
¢<-dimetiy pentane, Z,4-aimethyipentane, 
and either triptane or cyclohexane, is 
reacted with hydrogen in the presence of 
a hydrogenating catalyst, such as a metal 
of the re-group, at a temperature of 
130-350° C. At least a substantial portion 
of the dimethyipentanes 1s thereby con- 
verted into lower boiling hydrocarbons 
Which are separated by fractionation. 
The concentration of the triptane or cy- 
Clohexane in the remaining mixture is 
thus consid rably increased. 


; SUS. 2,442,319, Process and Catalyst 


- the Lenydrogenation of Oletns. 

+ (. Britton and A, J. Dietzler to 
Dow Chemical Company. 
a olefin with at least 4 C atoms, 
ih edie utylene, is passed together 
. a stear i at a temperature of 60U-750° 
rv nee a bed of catalyst composed 
eee most part of a normal metal 
ren, ate consisting essentially of phos- 
oan a als chemically combined 


then ow Ni in the relative propor- 
$ of /.5-9.2 atoms of Ca per atom of 


U.S.P. 2,441,820. Method and Apparatus 
for Supplying a Slurry. J. W. Jewell 
to The M. W. Kellogg Company. 

The patent relates to details of a 
method and apparatus for supplying a 
slurry of a liquid and a finely divided 
solid, particularly of finely divided solid 
catalyst in hydrocarbon oil, to a point of 
use, e.g., to a hydrocarbon reaction zone. 
A quantity of the slurry substantially 
greater than that to be supplied to the 
point of use is circulated. 


U.S.P. 2,442,643. Process of Activating 
Polymerization of Hydrocarbons. W. 
E. Elwell and R. L. Meier to Cali- 
fornia Research Corporation. 

Normal mono-olefins, such as propy- 
lene, are polymerized either alone or 
with other olefins, such as styrene, buta- 
diene, or the like, in the presence of BFs 
as the catalyst and an accelerator which 
comprises SO: in an amount of 0.1-1 
percent by volume of the monomers. 


U.S.P. 2,442,644. Method of Controlling 
Viscosity of Hydrocarbon Polymers. 
W. E. Elwell and R. L. Meier to Cali- 
fornia Research Corporation. 

The process of this patent is similar 
to that of U.S.P. 2,442,643. SO: is here 
employed to control the viscosity of the 
polymer. Amounts of 1-50 percent SO: 
by volume of the monomers are used in 
this case. 


U.S.P. 2,442,645. Polymerization of Un- 
saturated Hydrocarbons. W. E. Elwell 
and R. L. Meier to California Re- 
search Corporation. 

A solution of a mono-olefin with not 
more than 10 C atoms (e.g., propylene or 
butylene) in liquid SOs, e.g., AlCl; or 
Brs. A polymer phase is formed thereby 
which is insoluble in SO2z. This phase is 
separated from that of the coordination 
compound. Polymer is recovered from 
the SO,-insoluble phase. 


Ni. This phosphate can be prepared by 
mixing a solution of soluble Ca and Ni 
salts with a solution of a soluble ortho- 
phosphate and precipitating the desired 
normal metal phosphate trom the mix- 
ture while maintaining the latter in a 


non-acidic condition. Diolefins, partic- 
ularly conjugated ones, such as_ buta- 
uiene, are obtained. 


U.S.P. 2,442,320. Process for Dehydro- 
genation oi Monoolenns to Dio.etins 
Vatalyzed by Calcium Nickel Phos- 
pnate-Chromium Oxide Composite. E. 
C. Britton and A. J. Dietzler to Dow 
Chemical Co. 

The process of this patent is similar 
to that of U.S.P. 2,442,319. In the present 
case the normal metal phosphate can 
contain 7,5-12 atoms of Ca per atom of 
Ni, and it is combined with a lesser 
amount of Cr.O;3. The reaction tempera- 
ture shall be less than 150° C. above the 
minimum of the dehydrogenation tem- 
perature or below that at which 5 per- 
cent of the hydrocarbon material under- 
goes carbonization. 


U.S.P. 2,443,016. Catalytic Process. G. 
M. Whitman to E. I. du Pont de 
Nemours & Company. 

A mononuclear aromatic hydrocarbon, 
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such as benzene or an alkylated benzene, 
is hydrogenated to the corresponding 
saturated cycloaliphatic hydrocarbon, e. 
g., cyclohexane, by contacting hydrogen 
with the feed hydrocarbon in the pres- 
ence of a catalytic amount of metallic 
sodium at a temperature in excess of 50° 
C. (eg., at 150-400° C.) under a hy- 
drogen pressure of 100-15,000 psi. 


U.S.P. 2,443,079. Synthetic Drying Oil. 
F, Otto to Socony-Vacuum Oil 
Company, Inc. 


Aromatic hydrocarbon material which 
largely consists of dimethyl and tri- 
methyl naphthalenes is subjected to ex- 
haustive catalytic hydrogenation. The 
product obtained which largely consists 
of alkyl decalins is halogenated at a 
temperature of 20-80° C. for a period of 
time sufficient to yield a product which 
contains 25-35 percent by weight of 
halogen. This product is dehydrogenated 
in the presence of a suitable catalyst, 
such as CaO, for a period of time suffi- 
cient to reduce the halogen content of 
the product to less than 4 percent by 
weight. The resulting product has the 
properties of a drying oil. 





CRACKING AND REFORMING 





U.S.P. 2,441,142. Cracking Hydrocarbons 
in the Presence of Bromine-Containing 
Terpenic Compounds. H. O. Folkins 
to The Pure Oil Company. 


Hydrocarbons are subjected to suit- 
able cracking conditions in the presence 
of a small amount of bromine-containing 
terpenes, camphors, their ester or ethers 
or amino, nitro, alkyl, aryl, or aralkyl 
derivatives. A temperature of 650-1200° 
F. can, for example, be used for produc- 
ing hydrocarbons in the gasoline boiling 
range from higher boiling hydrocarbon 
oils in the presence of 0.05-3 percent by 
weight of a bromo-camphor. 


U.S.P. 2,441,240. Process for Hydrocar- 
bon Conversion in the Presence of 
Added Terpenes plus Nonmetallic 
Bromine Compounds. H. O. Folkins 
to The Pure Oil Company. 


The process of this patent resembles 
that of U.S.P. 2,441,142. In the present 
case a mixture of Bre, HBr, a phos- 
phorus bromide, or a metal- and metal- 
loid-free organic bromine compound 
with a small amount of a halogen-free 
terpene or terpene derivative is em- 
ployed for sensitizing the reaction. 


U.S.P. 2,441,666. Powdered Catalyst 
Process. F. B. Johnson to Standard 
Oil Development Company. 
Hydrocarbon oil to be cracked is va- 

porized at a temperature substantially 

below that of final cracking and at a 

rate to avoid any substantial cracking. A 

finely divided catalyst is then injected 

into the oil vapors. The initial tempera- 
ture of the catalyst shall be materially 
above the final cracking temperature. 

The relative proportion of catalyst and 

oil vapors and the initial temperature of 

the catalyst are adjusted to rapidly in- 
crease the temperature of the oil vapors 
to the final cracking temperature. The 
suspension of catalyst and oil vapors is 
kept within the cracking zone for a pe- 
riod sufficient to obtain the desired con- 
version of the oil. A motor fuel is ob- 
tained by fractionation of the cracking 
products after separation of the catalyst. 
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for EXTRA MOVEMENT 
at EXCESSIVE PRESSURES 
and EXTREME TEMPERATURES 


Concentrate large expansion require- 
ments in this one packless joint that 
cannot squirm or buckle. 


MagniLastic Turbo Joints feature an 
entirely different principle in expan- 
sion joint design. Pressure is applied 
externally to a very elastic atomically- 
welded stainless steel bellows. This 
allows extra-long travel without 
danger of squirm or need for external 
reinforcement or guiding. 


For the first time practically unlimited 
expansion and contraction in a piping 
system can be concentrated in a single 
expansion joint. 


Where long piping and limited space 
for anchorage is encountered, Turbo 
Joints save on installation, eliminate 
anchoring of nearby points, and are 
maintenance free for the life of the 
system. 


Turbo Joints are made in all pipe 
sizes up to 24 inches, for all 
pressures up to 1500 psi., 
and for temperatures 
to 1600°F. 






Write for catelog 1-2 








Division of COOK ELECTRIC COMPANY, Chicago 14 


“THERE IS A MAGNILASTIC EXPANSION JOINT FOR EVERY PIPING NEED" 
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U.S.P. 2,441,962. Production of Long. 
Chain Olefins by Catalytic Cracking 
of Paraffinic Wax. W. I. Gilbert and 
C. W. Montgomery to Gulf Research 
& Development Company. 


Paraffinic wax is subjected to cracking 
conditions in the presence of a catalyst 
comprising a hydrated magnesium sjlj- 
cate-calcium silicate compound at a tem- 
perature of 815-900° F. A liquid space 
velocity of 0.5-2 is employed. Olefin hy. 
drocarbons of 12-20 C atoms are pro- 
duced. 


U.S.P. 2,441,974. Method of Catalytic 
Cracking. W. A. Pardee and C. W. 
Montgomery to Gulf Research & De. 
velopment Company. 

This is similar to U.S.P. 2,441,962. 
The same catalyst is employed here for 
producing a gasoline with high olefin 
content from hydrocarbon oil at a tem- 
perature of 925-1000°F. and at a space 
velocity of 3-6. 


U.S.P. 2,442,060. Production of Aro. 
matic Hydrocarbons of High Purity. 
R. M. Shepardson to Standard Oil De- 
velopment Company. 

Heavy naphthas containing paraffins 
are heated to about 1400° F. for a period 
of time of about 0.5-1.0 second to com- 
pletely destroy those paraffins in the 
naphtha which boil in the range of the 
desired aromatic fraction and form aro- 
matic compounds and olefins and diole- 
fins. The cracked products are fraction- 
ated to separate an aromatic fraction in 
the desired boiling range free of paraf- 
fins and of normally gaseous olefins 
This fraction is treated with conc. 
H.SO, to remove olefins and diolefins 
and can be purified further by distilla- 
tion. Benzene of over 99 percent purity 
and nitration grade toluene can be ob- 
tained by the process. 


U.S.P. 2,442,276. Conversion of Hydro- 
carbons. T. W. Nelson, H. D. Noll, 
and T. B. Simpson to Socony-Vacuum 
Company, Inc. 

This patent describes and claims de- 
tails of a process for the production of 
aviation gasoline by cracking a gas oil in 
vapor phase in the presence of an ad¢- 
sorptive catalyst and subjecting a naph- 
tha segregated from the reaction prod- 
ucts and being of the general nature o/ 
motor gasoline to a second cracking 
operation under more rigorous condi- 
tions. The heavy naphtha segregated 
from the reaction products of this sec- 
ond cracking which comprises material 
boiling above the range of aviation gaso- 
line but does not contain material boil- 
ing substantially above 488° F. is sub- 
jected to a third cracking under still 
more rigorous conditions. A gasoline 0! 
aviation fuel end point is obtained from 
the effluent of the third cracking zone 








ISOMERIZATION 
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U.S.P. 2,442,418. Isomerization of Nor 
mal Paraffin Hydrocarbons by Cot 
tact with Aluminum Chloride Sup 
ported on a Metal Halide. J. W 
Latchum, Jr., A. D. Pickett, and 6 
B. Evans to Phillips Petroleum Com 
pany. : 
Normial paraffin in admixture with 

HCI as a promoter is passed under isom 

erization conditions over a catalyst com 

sisting of AlCl; supported as a thin layer 
on the surface of a carrier, This carrie! 
consists of a granular chloride of a me 
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of the left-hand column of Group I of 
the periodic system, e.g., NaCl. The 
AIC], shall constitute 1-40 percent by 
weight of the granular chloride. The 
AlCl, shall be supported as such on the 
surface of the granular chloride without 
mingling of the two materials. The cheap 
and easily available carrier employed 
vives excellent results. 





HEAVY OILS AND WAXES 





U.S.P. 2,441,202. Purified Plasticized 
Wax and Process of Preparing the 
Same. C. E. Maier and J. D. Green 
to Continental Can Company, Inc. 
The patent relates to an odor and 

flavor free microcrystalline petroleum 

wax composition which is particularly 
suitable for lining metal beer contain- 
ers. The composition is a blend of about 

84 percent by weight of such a wax 

composition having an ASTM melting 

point of about 160° F. and an ASTM 
penetrometer value of about 9-11 with 


16 percent of a pharmaceutical grade | 


of white petrolatum having an ASTM 
m.p. of 115-120° F.. The wax composi- 
tion shall have no acid number and 
saponification value and have an NPA 
color greater than 1. 


U.S.P. 2,441,331. Mineral Oil Composi- 
tion. O. M. Reiff and H. J. Andress, 
Jr. to Socony-Vacuum Oil Company, 
nc. 

A viscous mineral oil fraction is mixed 
with a minor proportion of an .oil- 
soluble, acidic, phosphorus-, sulfur- and 
nitrogen-containing reaction product ob- 
tained by reacting a phosphorus sulfide 
and a phosphorus amine of an alkyl 
substituted hydroxyaromatic compound, 
such as diamyl phenol. This additive 
lowers the pour point of the mineral 
oil, raises the viscosity index and sub- 
stantially inhibits corrosion of metal 
parts, 


U.S.P. 2,441,496. Lubricating Oils. B. 
H. Lincoln, G. D. Byrkit, and W. L. 
Steiner to Continental Oil Company. 
rhe composition according to this 

patent comprises a major proportion of 
an oil of lubricating viscosity, a minor 
proportion of sulfurized monomeric ole- 
in, and a minor proportion of an or- 
ganic phosphorus compound. The olefin 
of the sulfurized compound is obtained 
from a narrow-cut petroleum fraction, 
or by halogenating and dehydrohalo- 
genating petroleum wax. The corrosion 
and oxidation inhibiting properties of 
the lubricant are improved by addition 
of the sulfurized olefin. The phosphorus 
compound increases the detergency and 
peptizing character of the lubricant. 


U.S.P. 2,441,587, Method of Preparing 
Composition of Matter Suitable for 
Use as a Lubricant and as an Addi- 
tion Agent to Lubricants. J. M. Mus- 
a. to Standard Oil Company of 

110). 

Phosphorus sulfide is reacted at a 
temperature of at least 270° F. with an 
organic oxygen-containing compound of 
: b.p. higher than this reaction tempera- 
‘ure. An oil-soluble product is formed. 
At least part of a phosphorus and oxy- 
8en-containing by-product formed is 
neutralized by the addition of an alka- 
‘me reacting compound. A further 
amount of phosphorus sulfide is then 
fought to reaction with the reaction 
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MULTI-STAGE 





STEAM TURBINES 


Simplicity and reliability characterize the Murray Type 
UV Turbine. Available in from two to ten pressure stages 
on two basic pitch diameters. The Type UV can be supplied 
in capacities from 100 to 4000 HP, condensing or non- 
condensing. It can be used for mechanical drives or for 
smaller generator drives. 

Murray Type UV is durably built for dependable perfor- 
mance. Horizontally split case construction to suit operat- 
ing conditions. Blades are stainless steel, shafts of alloy 
steel. The assembled rotors are dynamically balanced. 
Governors are provided to suit specific job requirements. 


Let our engineers cooperate in smoothing out your power problems. 
WRITE FOR BULLETIN T-122 


BURLINGTON, |1OWA 
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mixture obtained. The separated reac- 
tion product is used as a lubricant or 
an additive for mineral oils to improve 
their lubricating properties. 


U.S.P. 2,441,720. Lubricant. T. G. Roeh- 
ner and G. W. Murray to Socony- 
Vacuum Oil Company, Inc. 

The lubricating grease composition 
according to this patent comprises the 
reaction products of 30-50 percent of 
fatty material, 4%4-7% percent of alkali, 
40-60 percent of mineral oil, and ™%4-10 
percent of a water-dispersible cellulose 
ether. The composition is characterized 
by resistance to deformation and “bleed- 


U.S.P. 2,442,134. Lubricant. FE. Lieber 
and A. F. Cashman to Standard Oil 
Development Company. 

The lubricant according to this patent 
consists of a halogenated petroleum 
hydrocarbon which contains active hal- 
ogen and sulfur, and a small amount of 
monocyclic aromatic hydrocarbon of the 
general formula C.sH.Re in which R is 
hydrogen or an alkyl group with 1-5 C 
atoms, such as p-cymene. The additive 
stabilizes the extreme pressure lubricant 
against degradation during storage lead- 
ing to the formation of ingredients in- 
soluble in paraffinic mineral oils. 


U.S.P. 2,442,581. Rust-Preventing Com- 
position. J. W. Bishop to Tide Water 
Associated Oil Company. 

The composition comprises a major 
proportion of a liquid hydrocarbon (e.g. 
a lubricating oil) and a minor propor- 
tion of a salt formed by an oil-soluble 
alkyl acid ester of phosphoric acid con- 
taining an alkyl group of 8-18 C atoms 
with the ring nitrogen of an oxazoline 
compound in which at least one of the 
ring C atoms carries a long chain alkyl 
group. The additive which is dissolved 
in the hydrocarbon, inhibits rusting of 
metal surfaces. 


U.S.P. 2,442,672. Rust-Preventive Hy- 
drocarbon Compositions. G. H. v. 
Fuchs and N. B. Wilson to Shell De- 
velopment Company. 

The composition comprises a mineral 
lubricating oil or refined diesel oil frac- 
tion, .0O1-.1 percent of a stable saturated 
polycarboxylic acid with at least 16 C 
atoms, and .0O1-1 percent of an alkyl 
phenol oxidation inhibitor. The compo- 
sition is rust-preventive and can, for 
example, be used as a turbine oil. 


U.S.P. 2,443,026. Stabilized Grease Com- 
positions, J. G. Detwiler to The Texas 
Company. 

The grease composition according to 
this patent comprises a homogeneous 
mixture of a mineral oil, e.g. a lubri- 
cating oil, sufficient metallic soap, such 
as lime soap, to thicken the oil to a 
gel, and 0.05-5.0 percent by weight of 
tetra methyl diamino diphenyl methane. 
The latter additive works as a texture 
stabilizing agent. 


U.S.P, 2,442,915. Mineral Oil Composi- 
tion. H. G. Berger and E. W. Fuller 
to Socony-Vacuum Oil Company, Inc. 
The composition according to. this 

patent comprises a viscous mineral oil 

fraction, a minor amount of 0.5-10 per- 
cent of an oil-soluble metal sulfonate or 
metal carboxylate, and 0.5-5 percent of 
an oil-soluble P and S containing re- 
action product obtained by reaction of 
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1 mol of P2S; and 4 mols of oleyl alcohol 
at a temperature of 125-150° C. The re- 
action time-reaction temperature rela- 
tionship shall be so maintained that the 
acidity (N.N.) of the reaction product 
is not greater than 25. The sulfonate 
or carboxylate works as a detergent, 
while the other additive greatly im- 
proves the corrosion and oxidation 
characteristics of the composition. 


U.S.P. 2,443,082, 2,443,083. Synthetic 
Lubricant. O. M. Reiff, H. D. Har- 
tough, and H. J. Andress, Jr. to 
Socony-Vacuum Oil Company, Inc. 
Both these patents relate to the pro- 

duction of a lubricant with a pour point 

of 0° F. or lower by partial halogenation 

of a crystalline paraffin wax with a 

m.p. not greater than 140° F. A mixture 

of halogenated wax and non-halogenated 

wax is obtained containing an amount 
of halogen corresponding to 18-25 per- 
cent chlorine. This mixture is mixed 
according to U. S. patent 2,443,082 with 
toluene and according to the second 
patent with xylene in the proportion of. 
at least one mole of the hydrocarbon to 
each atom of halogen in the haloge- 

nated wax mixture. The resulting mix- 

ture is heated in the presence of a 

Friedel-Crafts type condensation cata- 

lyst until all of the halogenated wax has 

reacted with the aromatic hydrocarbon. 

After removal of the catalyst, unreacted 

hydrocarbon and non-halogenated wax 

a small amount of an ester of an alkyl- 

substituted phenol, such as tetra-wax 

phenol phthalate, is added to the residue 
in sufficient quantity to characterize the 
lubricant obtained with a pour point at 

least as low as 0° F. 





DESULFURIZATION 





U.S.P. 2,441,493, Desulfurization of Hy- 
drocarbons with Boron Phosphate- 
Alumina Catalyst. R. C. Krug to The 
Atlantic Refining Company. 
Hydrocarbons which contain S com- 

pounds are contacted with a boron 

phosphate-alumina catalyst at a tem- 
perature of 600-800° F. for a period of 
time sufficient to convert the S com- 
pounds to HS, which is removed. De- 
sulfurized hydrocarbons are recovered. 

No substantial decomposition of hydro- 

carbons occurs during the treatment. 

The catalyst can, for example, be com- 

posed of 5-25 percent BPO, and 95-75 

percent AlOs. 


U.S.P. 2,442,982. Desulfurization of Hy- 
drocarbons. F. C. Nachod to The At- 
lantic Refining Company. 
Hydrocarbons which contain sulfur 

compounds are contacted with lead 

alumino-silicate at a temperature of 400- 

900° F. Desulfurization is effected. 





PETROCHEMICALS 





U.S.P. 2,441,258. Purification of Sul- 
phonic Salts. J. C. Carter to Tide 
Water Associated Oil Company. 

A metal mahogany sulfonate which 
contains occluded oil as an impurity 
from its production by petroleum oil 
with HeSO, is treated to remove the 
occluded. oil, For this purpose one part 
of the sulfonate to be treated is mixed 
with more than one part of a water- 
immiscible selective solvent, viz. a nitro- 
paraffin, such as nitropropane, to dis- 








solve the oil. The undissolved meta! syl- 
fonate is separated. The treating tem. 
perature shall be in excess of the point 
of complete mutual solubility of the oj 
and solvent, e. g. above 150° F. 


U.S.P. 2,441,287. Process for the Pro. 
duction of Ethylene Dichloride. A. S 
Ramage to A. A. F.. Maxwell. 
Ethylene is reacted \with Ck in the 

presence of a catalyst comprising essen- 

tially amorphous Pb, Ag, and Sb. 






U.S.P. 2,441,515. Interpolymers of a Sty- 
rene, an Allylic Acrylate, and an Ally- 
lic Alcohol. R. H. Snyder to United 
States Rubber Company. 

The patent relates to ternary inter- 
polymerizates of a styrene, an allylic 
acrylate and an allylic alcohol wherein 
the proportion by weight of the latter 
is at least 10 percent of the total weight 
of the other reactive monomers. A per- 
oxide catalyst can be used in the pro- 
duction of these interpolymers. 


U.S.P. 2,441,945. Copolymer Composi- 
tions Containing Finely Divided Metal 
Particles. P. K. Frolich and I. E. 
Lightbown to Jasco, Inc. 

The composition according to this 
patent comprises in combination a syn- 
thetic, solid, plastic hydrocarbon inter- 
polymer of a major proportion of iso- 
butylene with a minor proportion of a 
diolefin having 4-6 C atoms. The compo- 
sition is characterized by a low unsatu- 
ration expressed by an iodine number 
below 40, a mol. wt. above 15,000 and 
reactivity with S to yield a product of 
increased elasticity together with copper 
powder. The cured interpolymer has an 
elastic limit and a tensile strength at 
break above 1.000 psi. 






































U.S.P. 2,442,068. Sulfur-Chloride Treated 
Butyl Rubber as Tie-Gum. R. F. Wolf 
and W. J. Sparks to Standard Oil 
Development Company. 

This patent concerns a flexible, elas- 
tic structure which comprises in combi- 
nation a body of cured natural rubber, 
a body of cured elastic hydrocarbon in 
terpolymer of a major proportion ot 
isobutylene with a minor proportion of 
a polyolefin with 4-12 C atoms, such as 
isoprene, butadiene, or dimethyl bute 
diene, and an interposed tie-gum layer 
comprising a polymer of a major pro 
portion of isobutylene with a minor pro- 
portion of a polyolefin with 4-12 ¢ 
atoms and containing SCk in chemical 
combination. The elastic limit and tem 
sile strength of the produced structure 
at break is above 1000 psi. 
































U.S.P. 2,442,089. Plasticizers. E. Liebert 
to Standard Oil Development Com- 
pany. 

A kerosine is chlorinated until it has 
a 16 percent Cl, content. The chloro- 
kerosine obtained is refluxed with pheno 
in the presence of a condensation cat 
lyst, such as ZnCl. The resulting prot 
uct mixture is cooled, washed wit! 
aqueous HCl and then distilled. A frat 
tion boiling between 450-650° F. is t 
covered and subsequently esterified with 
an organic carboxylic acid. The find 
product can be utilized as a plasticize! 










U.S.P. 2,442,218. Interpolymers of 1s 
olefine with Diolefins and Process 
Producing Same. W. J. Sparks av 
R. M. Thomas to Jasco, Inc. 
An interpolymer obtained at a [0% 

temperature from a major proportion # 
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Long Cruise Ahead 


for these ROSS 
Lube Oil Coolers 


UILT for marine use, these rugged lube oil and 
B jacket water coolers are of non-ferrous con- 
struction throughout. 

Tubes and tube sheets are of Anaconda 30% 
Super-Nickel 702 with Anaconda Brass baffles. 
Shells are made from seamless Anaconda Copper 
Tubes. 

Super-Nickel 702 is but one of eleven stand- 
ard and several special alloys widely used in con- 
densers and heat exchangers in the marine field, 
in public utility plants, petroleum refining and 
wherever long service under severe operating con- 
ditions is essential. 

Engineers and equipment manufacturers are 
invited to use the broad experience and metallur- 
gical knowledge of our Technical Department in 
determining the most suitable alloys for specific 
neat exchange requirements. For general informa- 
tion on Anaconda Condenser and Heat Exchanger 
Tubes and Tube Sheets, send for Publication B-2. 
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Group of completed Ross Type BCP Lube Oil and 
Jacket Water Coolers ready for the shipyards. 

Cutaway tube bundle shows roller expanded and flared 
Super-Nickel Tubes in Super-Nickel Tube Sheet and 
heavy brass baffles. Built by Ross Heater & Mfg. Co., 
Inc., Buffalo, New York. 48138 








COPPER & COPPER ALLOYS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMER!CAN Brass LTD., 
New Toronto, Ont. 
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isobutylene and a minor proportion of 
a conjugated diolefin, such as butadiene, 
and which has a mol. wt. of 15,000-150,000 
and an iodine number of 1-45, is treated 
with a sulfur chloride. HCl is withdrawn 
from the treated polymer which is 
milled to incorporate, if desired, such 
substances as carbon black, ZnO, stearic 
acid, S and a sulfurization agent. A 
plastic, elastic rubbery material is ob- 
tained. 


U.S.P. 2,442 283. Emulsion Copolymeri- 
zation of Vinylfurane and Styrene. W. 
Bock to General Aniline & Film Cor- 
poration. 

Styrene and vinylfurane are copoly- 
merized in an aqueous emulsion in the 
presence of oxygen or oxygen-yielding 
substances as polymerization acceler- 
ators. The amount of styrene shall not 
exceed 50 percent of the polymerizable 
material used. The products obtained 
are only slightly colored and can be 
used as lacquer raw materials and in 
the manufacture of moulded articles. 


U.S.P. 2,442,323. Process of Making 
Perchlorethylene. C. W. Davis, P. H. 
Dirstine, and W. E. Brown to Dow 
Chemical Company. 

A gaseous mixture of CHy, Cl: and 
CCl, in which the molar ratio of Ch to 
CH, is 2-6 and the molar ratio of CCl, 
to CH, is 0.5-5, is passed in the absence 
of a chlorination catalyst into an in- 
sulated reaction zone. The amount of 
CCl, vapors is chosen within the indi- 
cated limits so that the reaction tempera- 
ture controlled by dilution and heat ab- 
sorption is maintained above 500° C. but 
below the decomposition point of CH, 
Perchlorethylene is separated from the 
reaction mixture. 


U.S.P. 2,442,324. Process of Making 
Carbon Tetrachloride and Perchlor 
ethylene. R. G. Heitz and W. E 
Brown to Dow Chemical Company. 
This process is related to that of 

U.S.P. 2,442,323. Aliphatic hydrocarbons 

with 1-3 C atoms and their partially 

chlorinated derivatives are subjected to 
total chlorination. The diluent added to 
the gaseous mixture of the starting ma- 
terial and Ck can be CCk, perchlor- 
ethylene, or mixtures of both. The 
amount of Ck present in the mixture 
shall be in excess of that required for 
complete chlorination. The amount 
diluent shall be such that the tempera 
ture during the reaction is maintained at 
500-700° C. without external heating oF 
cooling. 


U.S.P. 2,442,558. Plasticized Copolymers 
of Compounds Containing a Single 
CH:—C< Group and Diesters 
Ethylene Alpha Beta Dicarboxylit 
Acids. G. F. D’Alelio to Pro-phy-lat 
tic Brush Company. 

The patent contains reference to 4 
composition which comprises a copoly- 
mer of styrene or another vinyl com 
pound with a maleic acid ester, and @ 
plastizer for this copolymer obtaine 
from cyclopentadiene and a maleic acid 
ester. 


U.S.P. 2,443,044. Copolymerization Prot 
ess. W. H. Lycan and H. L. Gerhatt 
to Pittsburgh Plate Glass Compaf}: 
Cyclopentadiene or its low polymes 

up to the pentamer are mixed with a 

unsaturated glyceride oil, e.g. linseed 

or soya bean oil, in a closed system ata 
temperature of 450-600° F. This tem 
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| perature is maintained until the pressure 
| of the reaction mixture drops substanti- 

ally to zero and a product is formed 
which is soluble in petroleum naphtha, 
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ALKYLATION 












U.S.P. 2,441,249. Catalytic Alkylation 
Process for the Manufacture of High 
Anti-knock Gasoline. C. L. Ocon and 
E. A. Ocon. 

High anti-knock gasoline is continu- 
.. ously produced by subjecting normally 
| gaseous hydrocarbons under pressure in 
| a liquid phase, comprised chiefly of iso- 
paraffins and olefins (e.g., of isobutane, 
n-butane, and butenes), to the action of 
strong H.2SO, catalyst and BF; in th 
presence of a controlled liquid propane 
concentration restricted to 1-10 percent 
by volume of the hydrocarbons present 
in the reaction zone 
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U.S.P. 2,442,160. Two-Stage Alkylation 
with Olefin Streams Containing Pro- 
pylene and Ethylene. C. O. Baker to 

| N p [ A N N | N G Socony-Vacuum Oil Company, Inc. 

This patent relates to the details of a 
process for the recovery and utilization 
of propylene and ethylene contained in 


a gaseous stream of light hydrocarbons 

by production of high octane motor fuel 

by alkylation of isoparaffins with the 

propylene and ethylene. 

U.S.P. 2,442,221. Alkylation-Recycling of 
Alkylate Product Stream Free of Inert 
Gases. A. R. Sydnor, Jr., to Standard 


Oil Development Company. 


This invention relates to details of a 
process for the alkylation of an isoparat- 
| fin with a C. or C; olefin admixed with 


inert gas including H: in the presence of 
a liquid catalyst, such as an AIC1,-hydro- 
carbon complex, at elevated tempera- 


. . 
Blind bu in ; 1 : ture and under sufficient pressure to 
y g is bad business. It’s far better maintain the isoparaffin, e.g., isobutane, 
‘ , ; ; . , in the liquid phase. 
to know just how well new equipment is going to do its job— 









U.S.P. 2,442,342. Process of Making Iso- 







before you buy. With Buell dust collection systems you can propyl Benzene. R. E. Burk and E. C. 
- Hughes to Standard Oil Company 

know—fully and exactly—how well your dust problem will be (Ohio). 
. P _ Cumene is continuously produced by 
solved. Buell offers a unique, pre-order, fractional efficiency the process of this patent from a refit 






, ‘ * s “ry gas containing propylene and a sto- 

guarantee. It’s the only kind of efficiency that accurately pre- — ichiometric excess of a technical grade 
: ’ of benze rith < eciable amounts 0! 
dicts dust collector performance. What's more, the guarantee impurities of higher or lower bp,, in th 
presence of HF promoted by BF; under 


figures may pleasantly surprise you, for only the Buell system fikyiating conditions. Details of the 
has the patented van Tongeren ‘shave-off’, a really important | ?*°°*ss 2¢ claimed. 
efficiency development. The complete facts are ina new32-page National Guard Leaves 








catalog— write to the Buell Engineering Company, 6 Cedar Continental Oil Company employes 
b ‘ | members of the National Guard or orga®- 
Street, Suite 5000, New York 5, N. Y. | ized reserves, will be granted leaves 0 





absence up to 15 days for annual militar) 
service. Officials also announced Contr 
nental will supplement the reservists 
government pay during the period with 
an amount sufficient to bring their eaft 
ings up to their regularly scheduled wag¢ 
or salary level. 



















| Offering Ph.D. Degree 


The school of chemical engineering # 
the University of Oklahoma, Norma! 
has been expanding its graduate progr” 
during the past few years and is 10” 
authorized to offer a Ph.D. degree. A fe" 


En gi neered Efficienc y in graduate assistantships and industrial fe 
lowships are available. 
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Take a 
WALWORTH No. 225P 
Bronze Valve 


Apart... 


against wear and leakage. 


years of tight, positive shut-off are assured. 


gas or air. 


see your local Walworth distributor, or write for Circular 82. 










It will pay you to look inside the 
Walworth No.'225P. Compare the 
improved design, construction and 
convenience features shown in the “ex- 
ploded” view. Notice the husky bronze 
body, the removable seat and disc, the over- 
size stem, all assuring maximum protection 


Further, No. 225P is the TOUGHEST bronze 
valve your money can buy. The stainless steel, non- 
corrosive seats and discs are heat treated to a hardness 
of 500 Brinell — hard enough to scratch glass and crush 
nails. For this reason, the valve can be closed on sand, 
slag, scale and similar flotage without injury to the seating 
surfaces, and “wire drawing” is practically eliminated. Thus 


Available in both globe and angle types (angle type: No. 227P) 
in sizes 4” to 2”, this quality valve is recommended for 350 Ibs. 
W.S.P. at 550 F, and 1000 Ibs. non-shock service on cold water, oil, 


For full data on this long-life, economical Walworth Bronze Valve, 





WALWORTH 


vaives and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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59—AInverse Derivative Unit 
Le a 


RATE ACTION 
ADJUSTMENT 





RESTRICTION — ai 

EQUALIZING 
exaust PRESSURE 
wn suPPLY—— TO VALVE 


INVERSE DERIVATIVE UNIT 


An “inverse derivative unit” for use 
with Moore Products’ Nullmatic con- 
troller has been developed, the purpose 
being to superimpose, on the output of 
the controller, an entirely new type of 
control action, Like the controller, this 
unit operates on the pneumatic force- 
balance system. It is designed for appli- 
cation on all processes in which the re- 
action time through the process is faster 
than the correction time through the 
control valve. In a fast-acting process, 
a direct derivative control function will 
generally serve to amplify the tendency 
to cycle, becaue the control valve cannot 
be made to move as fast as the process. 
With inverse derivative action, narrower 
proportional band settings are possible. 
The instant the process tends to become 
unstable, or to go into a cycle, the in- 
verse derivative unit acts to temporarily 
widen the proportional band, which ac- 
tion restores stability to the process. 

For further information write Moore 
Products Company, H and Lycoming 
Streets, Philadelphia 24, referring to 
PETROLEUM REFINER item 59. 


60—Templates 


Timely Products Company is offering 
a set of engineering flowplan templates 
designed to render “Draftsman Quality” 
symbols with a minimum of effort. These 
“Flowplanner” templates, an engineered 
instrument set for the petroleum and or- 

anic chemical industries, permit uni- 
orm symbols in sizes suitable for flow- 
plans and field work. Templates are 
made of transparent plastic and are 674 
by 43% by .025 inches in size. 

For further information write Timely 
Products Company, Box 206, Columbus 
9, Ohio, referring to. Perronsum REFINER 
item 60. 


61—Test Gage 


Helicoid has announced a standard 
test gage for use with Reid vapor test 
bombs. It may also be used for any serv- 
ice where an accurate, portable test gage 
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EACH 


is required. Accuracy of the new Reid 
vapor test gage is guaranteed to within 
Y, of 1 percent. It has the stainless Heli- 
coid precision movement. Dial size is 
4Y inches and made of white laminated 
phenol. The flangeless case in acaloy 
and is weatherproof with an external 
micrometer pointer adjuster. 

For further information write Helicoid 
Gage Division, American Chain & Cable 
Company, Inc., Bridgeport, Conn., re- 
ferring to PETROLEUM REFINER item 61. 


62—Diaphragm Control Valve 





Hammel-Dahl 
nounced its 4000 series Flo-Tested pres- 
sure loaded diaphragm control valves, 
which eliminate both packing boxes and 
springs. These valves provide “super- 
sensitive regulation wherever the con- 
trolled fluid may come in direct contact 


Company has an- 


with the diaphragm.” Fluid pressure 
from the outlet side of the body is ap- 
plied to the under side of the larger area 
diaphragm instead of springs. Loading 
pressure from a remote operator or air 
operated instrument is applied to the 
upper side of the diaphragm in the usval 
way. While either cast iron or steel 
bodies can be provided, the steel dia- 
phragm cases are so large in area that 
the maximum working pressure of this 
valve is 250 psi. When firing boilers or 
stills on natural gas, these valves pre- 
vent inlet pressure variations from dis- 
turbing the controlled gas pressure. 
These valves may be thought of as a 
large relay. The normal ratio of input 
to output pressure is 1 to 1. Any range 
from 8 to 1 or 1 to 8 may be provided 
for special applications. The 4000 Series 
valves use large area diaphragm cases 
made from 3/16-inch steel stampings. 

For additional information write 
Hammel-Dah! Company, 243 Richmond 
Street, Providence 3, R. L., referring to 
PETROLEUM REFINER item 62. 
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62A—Check Valve 


Improving the seat in their cheek 
valves by the addi- 
tion of a soft 
non-extruding plastic 
valve seat results in 
these Hoke, Inc., 
valves “being able to 
withstand high back 
pressures without 
danger of seat dam- 
age.” These new 
plastic seats do not . 
tend to fly to pieces 
under back pressures 
in excess of 1000 
pounds. In spite of 
“this capacity to with- 
stand high pressures, 
these valves seai oif and open at very 
low pressure differentials.” They are 
precision made of brass, with other met- 
als on special order. 

For additional information write Hoke, 
Inc., of Englewood, N. J., referring to 
PETROLEUM REFINER item 62A. 

































63—tTube Cleaners 


Greatly increased power is claimed by 
Elliott Company for its new Rotoiet 
junior cleaners for small tubes. The 
equipment is designed to remove scale 
and other deposits from tubes as small 
as .495-inch I.D. in boilers, condensers 
etc. These tube cleaners are said t 
develop unusual power, considering their 
small size and weight. They are fed 
easily through the tubes with the operat: 
ing hose. Rotojet motors are available ) 
for operation with air or water. The air & . 
driven motors have only two moving 
parts, a shaft and a paddle. An egg 
shaped bore cylinder maintains positive 
contact with the paddle, and assures @ 
undivided air stream and freedom from 
leakage. An air valve behind the moto 
gives the operator instant control of ait 
The water-driven motors offer a radical 
design improvement in the turbine whee 
and other parts. : 

For Bulletin J-410 or further informe 
tion write Elliott Company, Roto Dir 
sion, Newark. 1, N. J., referring to Pr 
TROLEUM REFINER item 63. 


64—Hard-Facing Method 


Engineers of wall Colmonoy Corpor 
ation, claim a revolutionary advancemell 
in hard-facing methods for their recet 
development, “Spraweld Wiré.” Ths 
new metallizing wire consists of a hari 
facing alloy and a binder. The two # 
mixed. and extruded into coils of wire’ 
and 3/16-inch. In use as the wire go 
through the flame of the metallizim 
gun the binder burns away and particle 
of Colmonoy No. 6, the hard faci 
alloys are deposited on the surface beié 
sprayed. Colmonoy No. 6, the hard-fat: 



























Petroleum Refiner—V ol. 27, No.8 


at very 
hey are 
her met- 


te Hoke 


‘rring to 


1imed bj 
Rotojet 
ves. The 
ve scale 
as small 
idensers, 
said to 
ing their 
are fed 
e operat: 
available 
The ait- 
moving 
An egg 
positive 
sures af 
om from 
1e motor 
ol of alt. 
a radical 
ne wheel 


informs 


»to Dive 
g to Pr 


Corpor 


Temperature 
conirol demands 
EAGLE-PICHER 


Insulations 


Eagle-Picher Mineral Wool Blankets 


are physically and chemically stable! | 


Long service on heated equipment does not lower 
the high insulating efficiency of Eagle-Picher Blankets. 
Their principal ingredient, Eagle-Picher Mineral Wool, 
does not break down or deteriorate despite continuous 
exposure to temperatures as high as 1200 F. Outstand- 
ing physical and chemical stability enables Eagle-Picher 
Blankets to permanently resist water, steam, corrosive 
fumes and normal vibration. Complete technical and 


application data sent on request. 





Let these Eagle-Picher products also 
Save you money... power... time 


Insulating Felts 
Supertemp Block + Blankets 
Loose Wool + Pipe Covering 





Stalastic + Insulseal + Insulstic 
Swetchek + Finishing Cements 


Insulating Cements 


EAGLE-PICHER 
INSULATIONS for 


Since 1843 
THE EAGLE-PICHER COMPANY 
CINCINNATI (1), OHIO 





Y 


6¢ 100 GOOD? 


E believe that no pump used in 

industrial processes can be too 
good. The cost of only one shut- 
down for pump replacement or re- 
pair often exceeds the difference in 
price between the best pump it is pos- 
sible to obtain—and the second-best . 


That is why we put everything 
that engineering ingenuity can de- 
vise into Sier-Bath Screw Pumps 
and Gearex Pumps. As a result, 
Sier-Bath Pumps are noted for their 
dependability and durability and 
for requiring the absolute mini- 















SIER-BATH Gearex Pump 
Advantages: balanced axial 
thrust, vibrationless opera- 
tion, roller bushings for pre- 
cision running under load. 
Pumps oils, varnishes, sol- 
vents, molasses, chemical 
solutions. Capacities 1-550 
g-p.m. Discharge 250 p.s.i. 
for medium or high viscosi- 
ties, 50 p.s.i. for water. 





ALSO MAKERS Of SIER-BATH PRECISION GEARS 


mum in down-time for maintenance. 


Sier-Bath Screw Pumps and 
Gearex Pumps are made in a mod- 
ern plant under the best working 
conditions, by a company that has 
long been noted for the manufacture 
of precision gears. In the making of 
our pumps we adhere to the rigid 
standards of high quality that have 
made Sier-Bath Precision Gears 
famous among manufacturers of 
quality products. Send for booklet 
on Sier-Bath Screw Pumps or Sier- 
Bath Gearex Pumps. 


SIER-BATH Screw Pump Advan- 
tages: Pulseless flow, anti-friction 
bearings, vibrationless operation, 
low maintenance costs, rugged con- 
struction. Pumps acetate, asphalt, 
brines, bunker C fuel oil, cellviosics, 
» syrups, lube oil, 
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ing alloy, is said to be more corrosivye- 
resistant than stainless steel and claims 
to outwear steel from 3 to 40 times, to 
be non-galling, non-magnetic and non- 
sparking. The Colmonoy “Sprayweld’ 
process consists of a combination of met- 
allizing and welding procedures, using 
metallizing methods to apply smooth 
uniform Colmonoy overlays and weld- 
ing methods to bond these overlays t 
the base metal, and is not to be confused 
with conventional metallizing. 

For further information write Wal 
Colmonoy Corporation, 19345 John R 
Street, Detroit 3, referring to Prrroteuy 
REFINER item 64. 
















65—Air Starting Motor 

















Ingersoll-Rand Company is producing 
air motors of two sizes as starters | 
internal combustion The arr 
motor is keyed or splined to the Bendix 
or starting mechanism and the 
is cranked in the same manner 
automobile engine is turned over whe’ 
using the electric starter. 

The Starting Motors are known # 
the Size 9BM and Size 20BM;; the to! 
mer having 9 horsepower and the latt 
20 horsepower at 90 psi air pressuf 
They are small and compact. 

For additional information write |! 
gersoll-Rand Company, 11 Broadwa 
New York 4, referring to PerroteuM R 
FINER item 65. 








engines. 
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66—Metal Packing 


Scientific Development (om 
pertruded metal packing for distillatio! 
and absorption columns consists of s™ 
| units made from thin metal which © 
| tains more than 1000 holes per squé® 
| inch and is shaped into half cylindes 

with the corners or edges bent mwé 

to prevent stacking. The holes eg 
r bu 






ompally * 





























formed on one side. These 
holes: permit the metal to be 
wetted by liquids. ow 

The packing is installed by sim 
pouring into the column. No suppo" 


are necessary for at least 15 feet" 
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... prepare for combus- 
tion heavy fuel oil for 
all types of oil burners 


































National Airoil Fuel Oil Punping and Heating Units are especially designed to prepare, for 
combustion, what is commonly termed No. 6 or Bunker C Fuel Oil. They will draw fuel oil 
from above ground or underground tanks, preheat it to proper constant temperatures and 
deliver it to Oil Burners at an even pressure, best suited for the burners. Our Fuel Oil 
Pumping and Heating Units are the result of years of experience. They come completely 
equipped ready for steam, exhaust, condensate, oil suction, oil return, and where motor 
driven pumps are used, electrical connections. All valves, regulators, etc., are readily acces- 
sible. The piping arrangement is easily understood. These compact, space-saving units are 
available in a range of sizes and models in both Medium and High Pressure types. For 
complete details, write for our Bulletin 40—very interesting and informative. 



















Main Offices & Factory: 1254 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Office: 2nd National Bank Bldg., Houston 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 



















height. Packing density is 44 pounds 
per cubic foot with 92 percent free 
space. Pieces are approximately 0.16 by 


4 0.16 inches with 1,200,000 pieces per 
You'll see RED ss 
For additional information write S¢j- 






Every time you look 
at your Palmer Ther- 
mometer you'll see 
RED .. . and get a 
quick, accurate reading. Palmer's famous “Red- 
Reading-Mercury” tells you the temperature at a 
glance with no squint . . . no strain. The large 
black numerals and markings stand out clearly 
on the white-enameled scale for easy accuracy 
of reading that you'll love! 





Get all the Palmer advantages in your new 
thermometer .. . 
@ New extruded brass case with chrome finish 
@ Guaranteed permanent accuracy and sensitivity 
@ Dougle-strength glass shield with snap-on cap 


WRITE FOR NEW CATALOG 


Recording 
Thermometer 


12 inch die-cast alum‘num 
case. Electric or spring clock 
12, 24 hour or 7 day charts 
available in all ranges. Foun- 
tain pen standard. 


Palmer “Superior” Re- 
cording and Dial Ther- 
mometers are Mercury 
Actuated. Extremely 
accurate and sensitive. 
Built for long service. 
Atomic welded con- 
struction. Flexible ar- 
moured tubing and bulb 
of stainless steel. All 
parts rust-proof. Ranges 
up to 1000 F. or 550 C. 


Dial 
Thermometer 
6 inch and 8 inch round case. 
Standard dials avaladle for 


all ranges. Equipped wth 
micrometer adjusted hand. 








Mfrs, of Industrial, Laboratory, ai 4 
Recording and Dial Thermometers 69—Shut-Off Valve 


RPA A \SAS : 2513 NORWOOD AVE. Injector Corporation, is intended for 
CIPCINNAT 12, CHO service with hot acids, strong or highly 


TRTRAROVENGSS VAL. Canadian Plant: corrosive solutions, hydrocarbons, a 
KING AND GCORGE STS., other penetrative fluids, and tt be 
TORONTO 2 claimed that such materials can 


entific a sige Company, Box 795, 
State College, Pa., referring to PETROLEUM 
REFINER item 66. 


67—Portable Spot Welder 


PPALIMIERY 


Sry age 
oF) ee 
ot An entirely different portable spot 
| welder now on the market is a new self- 
contained unit, compact and light in 
weight (23 pounds) and will weld up to 
¥%-inch metal, combined thickness. Re- 
placeable tips and tongs, available in 
stock in 6, 12 and 18-inch lengths, enable 
the welder to reach the hard-to-get-at 
corners. The welder is capable of spot 
welding 150 spots in five minutes. There 
are six models for use on 110-volt or 
220-volt a.c. current—the unit can be 
operated on 220-volt service with a 15- 
ampere fuse and on 110 volt service with 
a 30 ampere fuse. 

For complete information write Metal 
Goods Corporation, St. Louis or Miller 
Electric Manufacturing Co., Appleton, 
Wis., referring to PrrroLeum Reriner 
item 67. 


750 
o 

650 
600 
550 








68—Nylon-Coated Cable 


Commercial production has started 
of “Wirelon,” a ny- 
lon-coated wire rope. 
Although chemically 
similar to the nylon 
used in women’s hose, 
the coating on Wire- 
lon is not woven or 
filamented, but solid. 
It is very tough. 
Wirelon is available 
in diameters ranging 
from 1/32-inch to 1- 
inch or greater. The 
du Pont nylon coat- 
ing is unaffected by 
oils, cleansingagents, 
marine growths, and 
all alkalies, is not 
harmed by such acids as nitric, hydro- 
chloric, or sulphuric in concentratioms 
up to approximately 1 percent. Wirelot 
ropes operate well at high and low tem 
peratures and the ropes retain theif 
flexibility whether wet or dry. ‘ 

For additional information write 
Rochester Ropes, Inc., Culpeper, Va, 
referring to PETROLEUM REFINER item 68 





























































































A new valve, announced by Sellers 









handled with assurance of tight shut 
off despite corrosive action or deposits 
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How Accurate are Your Tank Gauges? 


Depth measurement of crude oil or refined products in stor- 
age tanks require accurate readings of at least 1/16 inch. In 
large tanks, this means accuracies as high as one hundredth 
of one percent. Any gauger knows that this accuracy can only 


be obtained with an actual tape reading. 


“VAREC” Automatic Tank Gaugers permit actual tape read- 
ings without the necessity of climbing tanks and opening 
hatches with loss of volatile products. They are built gastight 
and more than pay for themselves by vapor savings alone. 
\vailable for all types of storage tanks, they can be installed 
on tanks already in service. Typical installations are illus- 
trated in the “VAREC” P-7 Handbook and Catalog. Special 
adaptations have been designed for gauging solids. If you 


have a gauging problem, write to “VAREC” today. 


NEW YORK CLEVELAND CHICAGO 
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VAPOR RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA, U.S.A. 


30 Church Street * 1501 Euclid Ave. 122 So. Michigan Ave. © 533 Mayo Building ” 821AM.& M. Bidg. 
Cable: VAREC COMPTON (all codes) 


Look box window 
showing gauging tape, indica- 
tor and gravity compensator 
scale 


**VAREC”’ 


If the specific gravity of the tank contents is 
changed—for example, when a tank is changed 
from 60° gasoline to 40° distillate service, or 
vice versa—.t is not necessary to readjust the 
entire gauge mechanism to compensate for the 
difference in buoyancy of the float when using 
a “VAREC” Gauge. Such a change in service 
would result in a change in the buoyancy of the 
float of approximately % inch, an error of ap- 
proximately 60 bbls. in an 80,000 bbi. tank. 
With the ‘““VAREC” Gauge, it is only necessary 
to move the indicating arrow in the look-box 
(adjustable from the outside) to a point oppo- 
site the prevailing gravity on the compensator 
scale and the volumetric reading will be accu- 
rate for the new prevailing contests. Patent No. 
1879805. 


TULSA HOUSTON 
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From Any Angle . 
.-[t’s WILLSON For 
Safety With Comfort 










Style V3-84C 












A FLARE FOR PROTECTION... Side 
wings on this metal-edged, easy-to-wear 
Protecto-Shield* give extra protection . ; 
def lashing liquids f, f on the valve parts. Featured are a self- 
- + + deflects splashing liquids from face, cleaning action, multiple seat design, 
head and eyes. and injection sealing for emergency 
A ; 










conditions. The valve is available in 
Y%" to 10” sizes with choice of standard 
flange connections. 

For additional information write 
Sellers Injector Corporation, 1623 
Hamilton Street, Philadelphia 30, referring 
to PETROLEUM REFINER item 69. 











70——Fire Pump 








Style X41 





FOR SPLASH-PROOF EYES .. . Rolled, re- 
silient edges of this Over-All* rubber 
mask goggle hug facial contours to keep 
out chemical splash and metal spatter. 
Tops in comfort and protection. 











A new self-powered centrifugal pump- 
ing unit, announced by Hale Fire Pum} 
Company, meets the need for a portable 
general-purpose unit for numerous 4p- 
plications. Available either with hané 
carrying frame, a barrow type carriage 
with pneumatic tires, or for stationar) 
mounting, the Model FZZ is a complete 
pumping system with capacity: 60 U. > 
gallons per minute at 90 pounds pres 
sure and 150 U. S. gpm. at 30 pounds 
Typical applications range from use * 
emergency fire equipment to pumpint 
water from excavations, emptying © 
filling tanks or tank cars, constructio! 
work, and many others. 
















Style No. 701 










DOUBLE BARRELED PROTECTION... 


















Tworeplaceable chemical cartridge filters For additional information write Hal 
highly effective against low concentra- Fire Pump Company, Conshohocke! 
tions of vapors; provide low breathing Pa., referring to PrrroteumM ReFINe 
resistance. *Reg. U. S. Pat. Off. item 70. 
’ 71—Metallic Gaskets 















For complete information on these prod- 
ucts and their application, as well as many 
more eye and respiratory protective devices, e has announced development of a stane 
get in touch with your nearest Willson dis- ard line of metallic gaskets fabricate’ 


tributor or write us direct. of light gauge brass, copper, lead, nickel, 
“ 


The U. S. Gasket & Shim Compai) 
PRODUCTS 


READING PA 
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Instant: Stick- 
mt, Under a 


Proof Operation 





with 


HOMESTEAD 


Lever-Seald 


Valves 











A powerful lever-and-screw device— 

ilt into each valve—prevents sticking 
and assures positive action at all times 
and under all conditions. Corrosive or 
viscous fluids, temperatures as low as 
40° below Zero or as high as 1120° F., 
Pressure or other adverse conditions 
that ordinarily cause valve failures, can- 
fot affect the operation of Homestead 
Lever-Seald Valves. 


Homestead Lever-Seald Valves oper- 
ate faster too, 16 to 28 times faster than 
Sctew-stem-type valves. Seating pres- 


sure is first relieved with the lower lever 
“A” just enough to overcome friction. 
Then a quarter-turn of the upper lever 
“B” fully opens or closes the valve. Full 
seating pressure is again applied with 
the lower lever to make a positive, leak- 
less seal. 


Homestead Lever-Seald Valves can be 





furnished in combinations of metals and 
alloys to suit your requirements in sizes 
1%" to 10", for pressure from ‘vacuum 
to 1500 pounds. 


Write today for full information and 
copy of Section 3, Valve Reference 
Book No. 39. 


HOMESTEAD VALVE MANUFACTURING CO. 


P. O. BOX 16 
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CORAOPOLIS, PA. 
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monel, and other ferrous and nonferrous 
materials, and filled with a soft asbestos 
to provide maximum sealing and protec- 


saga shanetnagae sonra a 


mass 


D.W. HAERING & CO” 


WRITE ON YOUR 
LETTERHEAD FOR 
SPECIAL LITERATURE 


tion against extreme pressure, heat, and° 


corrosion. They will withstand tempera- 
tures up to 850° F., and pressures as 
great as 1500 psi. Seal is effected by the 
yielding, or flow, of the gasket material 
into the imperfections of the separable 
mechanical assemblies. These metallic 
gaskets can be made in any shape or 
size and are fabricated to meet any 
specifications. Location of bolt holes is 
held to within .015-inch tolerance. 

For further information write The 
U. S. Gasket & Shim Company, 203 Hib- 
bard Building, Cuyahoga Falls, Ohio, 
referring to PETROLEUM REFINER item 71. 


72—Fractionating Columns 


Glass Engineering Laboratories, 585 
O’Neil Avenue, Belmont, Calif., has an- 














WE READ 
WATER 


nc. 


GENERAL OFFICES 


205 West Wacker 


Drive, 


Chicago 6. Illinois 
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nounced the extension of its line of labo- 
ratory and pilot-plant Oldershaw-type 
bubble-plate columns to include two new 
sizes: two-inch and four-inch. The new 
two-inch size, like the one-inch, has a 
permanently-evacuated jacket to insulate 
for low heat loss so external heat is not 
required unless operating temperature 
exceeds 450 F. In the two-inch size, 
sections are supplied in standard form 
with 10, 15, 20, and 30 precision-drilled 
bubble plates—the 30-plate and longer 
special lengths being unjacketed. The 
four-inch size, like the three-inch, has 
industrial end fittings. It can be pro- 
vided in standard sizes with 10, 15, and 
20 bubble plates, also precision drilled 
Pyrex glass is used throughout on all 
sizes and no metal touches the processed 
material at any point. Ask for Folder 
2G448FC4 referring to PeTRroLEUM REFINER 
item 72. 


















73—Thread Cleaner 


A new, widely versatile thread cleaner 
announced by Brckingham Manufactur- 
ing Company, Inc., 
“cleans and quickly 
restores flattened, dis- 
torted or badly rust- 
ed right or left-hand 
threads on bolts or 
studs up to 2-9/16 
inches diameter.” The 
thread cleaner slips 
over the bolt, the 
cutting jaws tighten 
into the threads close 
to the nut, and you 
turn until the thread- 
er comes off the bolt. 
Threader is easily set 
and held to size by a 
single lock nut on 
the knurled handle. 

For additional information 
Buckingham 















write to 
Manufacturing Co., 10 
Binghampton, N. Y., referring to PETRO- 
LEUM REFINER item 73. 









74—Pipe Joint Compound 


Crane Packing Company has @ 
nounced an improved pipe joint com 
pound known as plastic lead seal me, 
(Underwriters’ Laboratories approve’ 
Brushed on threads, gaskets, flange 
etc., it stops galling or rust of threads 
and never hardens or dries out. It as 
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tires tight, permanent joints that are 
easily taken apart later. The compound 
does not injure or stain polished finishes, 
js insoluble, will not wash out and seals 
air, water, steam, refrigerants, butane, 

pane, other petroleum derivatives, 

0’, etc., at temperatures to 500° F. 

For additional information write 
Crane Packing Company, 1600 Cuyler 
Avenue, Chicago 13, referring to PEtRo- 
teUM REFINER itern 74. 


75—Aluminum Ladder 





has an- 
car 
ladder featuring such advantages as 
lightness, strength, durability, resistance 
to fire and non sparking. This*ladder, 
riveted throughout and utilizing corru- 
gated rungs, has an outside width of 12 
inches and weighs 1 pound per foot. It 
is available in any length through 16 
feet. 

For additional information write W. 
E. Brosius Company, 711 House Build- 
ing, Pittsburgh 22, referring to PETROLEUM 
REFINER item 75. 


W. E. Brosius 


Company 
nounced a new all-aluminum tank 


76—Observation Door 


Bigelow - Liptak Corporation’s obser- 
vation door consists of a heavy frame 
arranged for mounting directly against 
an exterior furnace wall (brick, steel, or 
asbestos board casing for a suspended 
wall, or a suspended or solid masonry 
wall itself.) The shutter or inner door 
is attached to a shaft rotating within 
the main frame and operated externally 
by a lever and pull chain. A plastic ball 
of low-heat conductivity attached to the 
lens frame permits lifting the latter and 
when in its top position, it will remain 
full open. In the event full and continued 
opening of the observation door is de- 
sired for use as a poke hole, it is then 
necessary only to lock the shutter in 
open position by means of its pull chain. 

For further information write Bige- 
low-Liptak Corporation, 2842 West 
Grand Boulevard, Detroit 2, referring 
to PerroLeuM REFINER item 76. 


77—Flexible Tubing Parts 


Design development affording inter- 
changeability is announced by Ronaflex. 
be ese flexible tubing assemblies, with 
ay couplings, are interchangeable 
in parious mipples. For instance, the %- 

ch coupling body fits 4, %, and %- 


NO “HEDGING” on 
BLOWER QUESTIONS FROM 


HS dhaal-abilily 








Oil was first produced by 
drilling in 1859, five years 
after the first Roots Blower 
was built. We're not good 
because we're old, but old 
because we're good. 

















R-C Multi-stage Centrifugal Gas Exhauster, turbine- 
driven. Capacity 20,000 CFM. 





R-C Rotary Positive Gas Exhauster for oil refinery 
service. Capacity 750 CFM. 
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When you ask Roots-Connersville engineers about blowers, exhausters or 
gas pumps for refinery or petroleum processing applications, you'll get 
unbiased answers, without “hedging” between Centrifugal or Rotary 
Positive equipment. * 

That’s because of our dual-ability to design and build both types. We 
recommend whichever is best suited to the specific application. We are 
the only blower builders offering you this important dual choice . . . an 
advantage which usually saves time, money and trouble. 

You'll obtain outstanding performance from R-C equipment, too .. . 
the result of 94 years of experience plus the advanced thinking of alert 
engineers and designers. 

So, for any problem of moving or measuring gas or air—consult R-C 
dual-ability. 

ROOTS-CONNERSVILLE BLOWER CORPORATION 


808 Crescent Avenue Connersville, Indiana 


POOTS-fPONNERSVILLE Kap 


OTARY ENTRIFUGAL 
BLOWERS - EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS - METERS - INERT GAS | 


ENE 


ONE OF THE DRESSER INDUSTRIES * * 


®. * 
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ALKYLATION OF ALKANES 


modernize existing equipment 
research programs 


organic compounds 


production of aviation motor fuels 


digest of each patent is also given 
First in a series of three volumes 
1144 Pages, Illustrated 


REINHOLD PUBLISHING CORPORATION 


Please send me 
1 enclose $ 

Name 

Title 

Address 


City and State 


millions of dollars worth 


Here’s the book that will help engineers and technologists in their efforts to 


evaluate 


such as alcohols 


. (Postage Free.) 


of expert research at your finger tips 


in this new book! 


Volume |: Patents on Alkylation of Alkanes 
by GUSTAV EGLOFF and GEORGE HULLA 


plant performance, and plan 


that will serve as a guide in related alkylations of 


amines, aromatic hydrocarbons, etc 


An integral part of every industrial library, this volume contains more than 
1100 pages of tightly packed information on over 800 patents concerning the 


by alkylation of alkanes. An unbiased 


ACS Monograph No. 107 
$20.00 


Room 1234, 330 West 42 St., New York 18, N. Y. 
copies of ALKYLATION OF ALKANES, Vol. |, by Egloff and Hulla. 


Please bill me. 


) Check here for your free 
copy of “Let’s Look It Up,” 
which catalogs and describes 
all Reinhold books. 














Measure 


AIR 
VELOCITIES rom 


For velocities of 600 feet per minute or less, the 
PRINCO Kata Thermometer Kit offers the advantages 
of accuracy, simplicity and low cost. Because it func- 
tions by the cooling action of moving air on the sensi- 
tive thermometer bulb, velocity indication is independ- 





on f the —— of oe air stream, even if that 
. " : irection is changing rapidly. 
10 to 600 Feet per Minute The PRINCO Kata Thermometer is especially effec- 


with the 


SPRING O 


KATA 
THERMOMETER 
KIT 


inexpensive 







Accurate 


tive for velocities under 100 feet per minute, so diffi- 
cult co determine accurately by ordinary methods. 


Write for descriptive literature and prices 


THERMOME 





1417 Brandywine Street + Philadelphia 30, Pa. 

















inch nipples. The 4% and %-inch bodies 
also fit all three nipples. The degree of 
interchangeability varies with the type 
of coupling and with the size. The 1% 
and 2-inch regular coupling bodies, for 
example, are interchangeable with 1% 
and 2-inch nipples. 

For further information write Rona- 
flex Tubing Company, Inc., Packard 
Building, Philadelphia 2, referring to 
PETROLEUM’ REFINER item 77. 


78—Self-Powered Telephone 


A self-powered telephone, designed 
for applications where power supply is 
unavailable or uncertain, and requiring 
no batteries or other 
power supply, is 
now available. The 
telephone system is 
said to embody many 
safety features, inas- 
much as both talking 
and singing § circuits 
are entirely free of 
all electric sparks. 
Too, the units gen- 
erate no heat. Be- 
cause of the safety 
features, it is thought 
the instrument will 
find wide use in oil 
tankers and barges, 
in gas, explosive, vol- 
atile solvent and 
chemical plants, in oil fields and refin- 
eries, etc. The instruments are said to 
function efficiently both in or out ol 
doors and are claimed to be effective 
installations of up to 20 miles. Since ™ 
external sources of electrical power are 
involved, transient noises, such as crack- 
ling and frying experienced in convet- 
tional battery-power-actuated phones 
are eliminated. 

For further information write ‘Wheeler 
Insulated Wire Company, Inc., Waterbury 





Conn., referring to PrETRoLEUM REFINER 

item 78. 

79—Ultracentrifuge 
Characterized as a research tool I 


the centrifugal purification and molect- 
lar-weight determination of particles ! 
the larger molecular size range, th 
Spinco Ultracentrifuge offers a unime 
design housed in a single enclosure an 
ready for full operation with the simp 
connection of power and cooling water 
Sound insulation is not required be- 
cause the unit is powered with a quiet 
electric drive. Essentially, the machin 
consists of means for driving various 
types of rotors at adjustable constal 
speeds up to 70,000 rpm, together wl 
associated controls and related appat® 
tus for measurement and observation ° 


Petroleum Refiner—V ol. 27, No. § 











- USE HARSHAW CATALYSTS 


TABLETTED OR EXTRUDED 
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— 7 strides have been made in the use of 

phones tabletted and extruded catalysts for the production of many synthetic 

peo organic chemicals. For a long time Harshaw has studied and developed 

REFINE fm “fixed bed” catalysts. In addition to supplying preformed catalysts of 
our development, we also specialize in producing catalysts to specifi- 

- cation for your processes. Harshaw now furnishes pelleted catalysts in a 

molece variety of sizes for such reactions as hydroforming, cyclization, oxidation, 

ze, the dehydrogenation, hydrogenation, dehydration, and desulphurization. If 

ae ® you have a catalyst problem, a discussion with us may prove helpful. 

t 

ed be 

4 quik , 

a THE HARSHAW CHEMICAL <o. 

— 1945 E. 97th Street, Cleveland, Ohio 
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conditions relative to the sample under 
observation. 


For further information write Special- 


ized Instruments Corporation, 1154 O'Neill 
Avenue, Belmont, Calif., referring to Pr- r 

E TROLEUM REFINER item 79. y 
connectors equipped 


80—tTest Plug and Connector 
with expanding head 
rT) xponéic 


ube\Cleaner goes to pull rods, employing a 
dgged with coke. unique sealing princi- 
ple and requiring only 
a couple of seconds to 
insert or remove. They 
are designed to seal 
plain or threaded holes 
in flanged or fitted 
openings of practically 
any depth in _ tanks, 
boilers and other 
fabricated or cast 
this head useful in\cleaning other tubes worn to a largér I.D. vessels which require 
For informative buWetins, write The Airetool Mfg. Co.\ 316 hydrostatic or air pressure testing. Featured 


i ; : is the manner in which testing pressure from 
50. Conter 3t., Springpietd, Ohie. within the tank or vessel is utilized to 


actuate a piston or plunger with suffi- 
cient force to hold an effective seal 
regardless of the actual testing pressure 
used. 

A safety feature and positive holding 
action is controlled by the bayonet lock- 
in cylinder. 

For additional information write 
Mechanical Products Corporation, 168 
North Ogden Avenue, Chicago 7, referring 
to PETROLEUM REFINER item 80. 









Mechanical Products Corporation has 
announced a new line of “Hydro-Matic” 
self-sealing test plugs 
and pressure line filling 





Refineries get RESU 


when the Airetool Do 
work .. . even whe ? 


rnace tubes are se 











This self-feed 
Use it with the\offset cone cu : 
uneven coke deposi o~ remove the front cone c¥tter and 
the same head 
































Illustrated abova@: AIRETOOL DOUBLE EXPANSION TUBE 
CLEANER with offset Cone Cutter for tubes 3” — 10” 1.D. 






There's an Airetool Tube Cleaner \pnd Expander for every type of tubular constructi 



















BRANCH OFFICE 
Rouge °* Philadelphia 
Principal Cities 


New York ¢ Chi 


Ho 




















81—Automatic Liquid Balance 


The flow measurement of any liquid 
can now be automatically determined by 
weight by the use of the new Erdco at 
tomatic liquid balance, a device that 
operates without any interruption of the 
flow. By eliminating the possibility 0 
human error, it obviates the necessity 
for time-consuming reruns. Because the 
operation is entirely automatic, there 
nothing to be done or watched aiter the 
switch is turned on, and the operator 
completely free to perform other duties 
during the weighing cycle. Other det Acti 
nite advantages claimed: liquid wastag® 
is stopped; there is no carry-over whet 
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Porocel—a “family” of granular activated baux- 
ites—is well known to most refiners. Its profitable 
uses in the percolation finishing of oils and waxes 
and as desulfurization and reforming catalyst 
are legion. But don’t take it for granted that 
Porocel’s value is limited to its common uses. 
It is zncommonly versatile! 


Consider Porocel, for instance, in your expand- 
ing Chemical Products plans. It’s likely there’s 
a multitude of scrubbing operations where, 
during the course of making petro-chemicals, 
other materials introduced must have their last 
traces removed in order to gain complete stability. 
These are jobs for Porocel with its large and 


highly active surface area and its chemical inert- 
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-ebut don’t take 


Porocel 


for granted! 
ee ease 





ness. And Porocel’s doing these tasks every day 
with sulfur, acids, fluorides and other impurities. 


Or, as a special reforming catalyst, Porocel can 
be the answer to some of the complications 
encountered in present-day manufacture of petro- 
chemical products. 


We've perfected many intricate pre-treatments 
required to alter Porocel for specific adsorption 
and catalytic duty. Our sources and facilities 
insure prompt supply of uniform material. And, 
we'd welcome the chance to help you cut costs and 
improve products—with “engineered” Porocel. 
Address: Attapulgus Clay Company (Exclusive 
Sales Agent) Dept. B, 210 West Washington 
Square, Philadelphia 5, Pa. 


ACTIVATED BAUXITES + SUPPORTED CATALYSTS «© CATALYST CARRLERS + ADSORBENTS AND DESICCANTS 
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liquids are changed; and there is less 
| fire hazard with inflammable liquids. 
The cabinet is 24 inches high, 18 inches 






























A leading plant in the East brought 
us their filtering problem. The re- 
sult: a custom-designed stainless 
steel filter with four especially de- 
signed interchangeable units. 

Fabricating filter units of wire and 
cloth has been our “specialty” for 
over 35 years. Multi-Metal is 
equipped to handle the entire op- 


° 
35 


process 


More than years of 


service to industries 


ym 













eration from wire cloth to final 
fabrication and assembling. On 
your next job we invite you to sub- 
mit your requirements. Let us show 
you how our fabricating service 
can offer you short cuts to operat- 
ing efficiency as well as economies 
through completely integrated fab- 
rication — all within one plant. 


Multi-Metal 


WIRE CLOTH COMPANY, INC. 
1350 Garrison Ave., New York 59, N.Y 





. a valuable addition to the refiner’s library 


\ Available IN A SINGLE BOOKLET __ 


‘REPRINTS OF 


\ 


\ CORROSION STUDIES 


\ 


\ The three-part study by F. A. Rohrman which appeared in 


\ 1947 in Petroleum Refiner. 


\ Part 1—The Economic Aspects of Corrosion. 





\ Part 3—Corrosion Tests and Corrosion Pre- 
\ vention. 
\ 
\ Only 25 cents per copy 
\ 
\ Fill in this order form and mail with your remittance today 
Roannectaetinhiakediiintedinininet cdeabdnttapinsinmansbititaminiaes we 


PETROLEUM REFINER 
P. O. Box 2608 


Houston |], Texas 


Please send me copies of 


Industry, by F. A. Rohrman 
Name 
Street or Box Number 


Rts a a 


Part 2—Factors Affecting Corrosion. 


Corrosion Studies for the Petroleum Refining 





| angle 


wide, and 9 inches deep. 

For further information write Engi- 
| neering Research and Development 
| Company, Hinsdale, IIL, 
| PETROLEUM REFINER item 81. 


82—Angle Relief Valve 


referring to 











Design of the new Verec nozzle-type 


relief valve, manufactured 
Vapor Recovery Systems Company, 282) 
Alameda St., Compton, Calif., permits 
uniformly successful operation in hand: 
ling the high pressures and temperatures 
encountered in the petroleum and chen 
ical industries. “A sturdy, high capacity, 
top guided valve featuring an accuralt 
spring action, easy adjustment, low per 
centage of blow-down and low mail 
tenance costs,” this angle relief valve 
available in various sizes and materi 
combinations. Cap is furnished as stan¢ 
ard equipment and handwheel is ava! 
able instead of cap upon special orde’ 

For further information write the com 
pany referring to PetroLteuM ReFiNt! 
item 82. 


| 83—Drum Carrier 


The Tray-Hart “Twin” drum carrie 
is now in production “in response to 
dustry requests for a two-drum com 
panion to the Tray-Hart four-drum cr 
rier” (page 242, April REFINER. +" 
“Twin” is built to the same standard * 


- , ~ ? " 
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PRITCHARD BUILDS 


TO YOUR SPECIFIC NEEDS 


is less 
liquids. 
8 inches 
e Engi- 
lopment 
ring to 


The installation (shown above), designed and 
constructed to extract gasoline from natural 
gas, has recently been completed by 
J. F. Pritchard & Co., Petroleum Division. 


Accumulated experience from many plants en- 
gaged in field processes, as well as refining 
functions, uniquely qualifies Pritchard engineers 
: | to handle all elements of your project. Refining 
zle-type es * nu experience includes: 


. 282 Ge gees —_ Two-stage atmospheric and vacuum crude 
Larsen . . distillation ¢ Fluid catalytic cracking ¢ Ther- 
-ratures mal reforming e Alkylation ¢ ,lsomeriza- 
a aC tion e Catalytic polymerization e« Stabili- 


ccurat - sapaon wecovene - zation and gas concentration e Furfural 
op i — treating « Propane deasphalting 


main 

lup 16 
aie We invite your specific inquiry. 

PETROLEUM DIVISION 
THREE FUNCTIONS — Engineering, Con- 
struction, Manufacturing. 

IN FIVE FIELDS—Serving the CHEMICAL, 
GAS, PETROLEUM and POWER indus- 
tries as well as providing specialized : 
EQUIPMENT for all industries. Cre 


DESIGN - | 


Soe ee 
vag 


HOUSTON ¢ TULSA © PITTSBURGH * CHICAGO es i eae 














The Pressure Gage of 
Enduring Accuracy 


@ An example of rugged, durable and 
weatherproof construction combined with sensi- 
tivity and extreme accuracy is the new HELICOID 
TEST GAGE for Reid Vapor Test Bombs. 


May be used for any service where an accurate, 
portable test gage is required. 


4-1/2’ dial size— white laminated Phenol 
durable dials. 


Special, phosphor bronze Bourdon tube for 
greatest torque at low pressures. 


Stainless Helicoid precision movement. 
External micrometer pointer adjuster. 


Acaloy, flangeless, weatherproof case with 
rich black baked finish. Stainless steel (18-8) 
snap ring and Neoprene gasket. 


Long, stainless steel (18-8) shank, with 
square and with 1/4’’ male pipe thread. 


Accuracy guaranteed to within 1/2 of 1%. 






Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 


the “Four,” the only difference being in 
capacity. All Tray-Hart multiple drum 
carriers are especially adapted to speed 
loading trucks and freight cars as well 
as in-plant lifting, transporting and 
stacking drums. The “Twin” is designed 
for use with any 2000-pound fork truck 

For additional] information write Tray- 
ner-Reinhart, 1627 Willow Street, Oak. 
land 7, Calif., referring to PETROLEUM Re- 
FINER item 83. 


84—Pinch Valve 




















Automatic controls for use with a new 
type of pinch valve, announced by Far- 
ris Engineering Corporation, makes “the 
first time this fundamental theory of 
valve controls has been offered in both 
hand operated and automatic types, in- 
cluding relief valves.” 

A springless dval drive operating 
mechanism is featured. Stated simply, 
in the dval drive, no appreciable force 
or energy is consumed in doing the use- 
less work of compressing a spring. The 
drive is piston operated with dual op- 
posing pistons operating with the same 
loading cond'tions and with the same 
controlled movement. No packing 
glands are employed. Remote operation 
can be obtained by either of two meth- 
ods, both offered for off-on control, and 
in the case of a basic instrument type, 
for non-precise throttling. A further 
modification of the springless dual drive 
is introduced as the Type 7500 Reliel 
Valve. 

For additional information write Far- 
tis Engineering Corporation, 484 Com- 
mercial Avenue, Palisades Park, N. J. 
referring to PerroLEUM REFINER item # 


85—CastabjJe Refractories 


Johns-Manville announce the develop 
ment of two new castable refractories 
for service temperatures up to 3000° F. 
that “offer substantial savings in furnace 
construction costs because of their adapt 
ability for application by casting, gu 
ning and troweling.” 3X Firecrete, hat- 
died as easily as ordinary concrete, " 
is claimed, is recommended for casting 
or pouring all special refractory shapes 


—burner blocks, door linings, furnace 


covers, and complete linings. 3X Blaze 
crete was especially developed for pnet- 
matic application in which it is “shot 
in place by compressed air with guns. It 


also can be readily troweled in place 


These new refractory products “help 
reduce outage hours in furnaces becaust 
they air harden quickly and can be read) 
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THE PEERLESS 


THE ALL-AROUND 
ECONOMICAL GENERAL UTILITY 
CENTRIFUGAL PUMP 


HEADS: Up to 270 feet 
DRIVES: Fractional to 20 hp 
CAPACITIES: Up to 1000 GPM 


Type PB direct-connected to standard motor 


Durability — Economy — Plus 


The versatile Peerless Fluidyne is 
pumping simplicity at its best. Peerless 
FLUIDYNE Type PE (Electric drive 
unit) or the Type PB (direct con- 
nected, V-belt or flat belt drive unit) 
are designed for vertical, horizontal or 
intermediate angle installations, with 
consistent and dependable high effi- 
ciency operation. Completely described 
in Bulletin B-165. 


FLUIDYNE FRACTIONAL 
HP PUMPS % 
TO 1 HP 
CAPACITIES : 
10 to 50 GPM 
HEADS: 
20 to 95 ft. 


Possessing all charac- 
teristics of the Types 
PE and PB pumps de- 
scribed above, these 
fractional Fluidyne 
Peerless Pumps may be 
coupled to motor for 
incorporation into any 
system requiring forced 
liquid circulation. All 
Fluidyne pumps are of 


FOOD PACKERS end suction, single stage 


design with vertical 
Split casing joint, 
and embody a host 
of features for ease 
of accessibility and 
Maintenance. Com- 
pletely described in 
Bulletin B-150 and 
B-151. 


Type PE Integral HP Electric Unit 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORPORATION 
ans : Los Angeles 31, Calif.; Indianapolis, ind. 
554 Offices: New York 5, 37 Wall Street; Chicago 40, 
No. Broadway; Atlanta Office: Rutland Building, 
tur, Georgia; Dallas 1, Texas; Fresno, California ; 
Los Angeles 31, California 





| for service within 24 hours after instal- 


lation.” Both are said to have negligible 
shrinkage from application to soaking 
temperatures of 3000° F. and possess 
unusually high spall resistance. 

For turther inrormauon write Johns- 
Manville Corporation, 22 East 40th Street, 
New York, referring to PetroLeum ReE- 
FINER item 85. 


86—Blow-Down Valve 


Based on the new venturi ball valve 
principle, the Paul continuous blow- 
down valve is said to be ideal for rigor- 
ous continuous boiler blow-down service. 
With ony two moving parts and no 
springs, this valve utilizes the Bernoulli 
theorem to force a precision ball into 
the low-pressure center of the stream, 
and hence into the seat. The body of the 


| valve is machined to the shape of a ven- 


turi tube. The valve tends to close au- 
tomatically whenever water or steam 
flow through, the venturi. Hard Stellite 
inlet and outlet bushings, incorporating 


| the seats, and a hard Stellite ball make 
| the parts subject to the greatest wear 
| aS resistant as_ possible. 


Other valve 
parts are supplied in high chromium 
stainless steel. 

The valve is of the outside screw and 
yoke type. Type VBCB, 1500-pounds 
series is available in sizes from % to 1 


| inch, conforming with inside dimensions 
| of Schedule 80 pipe. 


For further information write Paul 
Valve Corporation, 683 Third Avenue, 


| New York 17, referring to PeETRoLEUM RE- 


FINER item 86. 


| 87——Reflectroscope 


Operation and application of the 


| Sperry portable, lightweight TypeSRO5 





| 
| 
} 
i 


supersonic reflectoscope is described in 
Bulletin 3001. 

For a copy write Sperry Products, Inc., 
1505 Willow Avenue, Hoboken, N. J., re- 
ferring to PETROLEUM REFINER item 87. 


88—lectric Motors 


Information on Allis-Chalmers gen- 
eral purpose motors is contained in 
“Handy Guide for Quick Selection of 
Electric Motors” which provides de- 
tailed specifications covering squirrel- 


| cage induction motors and application 


data, range of sizes and speed torque 
curves on synchronous, wound rotor 
and direct current motors. It covers ap- 
plications and features of gearmotors 
and multi-speed induction motors and 
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. . » but the designing of a 
pin calls for the services of 
very few skills, whereas 
the designing of an oil re- 
finery or a chemical p!ant 
demands a FORMIDABLE 
ARRAY OF SKILLED MAN- 
POWER. 


+ 


Our designing rooms are 
well stocked with a wealth 
of experience. Men of 
proven merit — engineers, 
designers and draftsmen— 
hand!e the various phases 
of development—PROCESS 
and MECHANICAL DESIGN, 
CONSTRUCTION and INITIAL 
OPERATION. 


* 


Our refinery division in- 
eludes specialists in fivid 
catalyst techniques. 


* 


We at PROJECT ENGINEER- 
ING COMPANY, Manage- 
ment and Production, work 
together as a team to turn 
eut jobs that continually 
meet DESIGN SPECIFICA- 
TIONS, CUSTOMER AP- 
PROVAL and TIME SCHED- 
ULES. 


CES Cem) CRED 


PAUUECT 


ENGINEERING CO. 


115 FULTON STREET 


NEW YORK r. oe 
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Sectional elevation of a 
Lummus' Power Plant Evaporator 











adequately designed— 


for operation and maintenance 








Pure water from any raw or salt water supply 





Lummus experience . . . in designing and fabricat- lems and equipment design to meet individual 

ing power plant evaporators to meet individual power plant conditions. May we give you further 

requirements . . . is your guarantee of a dependable information? 

supply of pure water from any raw or salt water a ~ 

“- THE LUMMUS COMPANY 
Full-efficiency operation is assured by a soundly Heat Exchanger Division 

based design that provides adequate vapor separa- 259 West 14th Street, New York 11, N. Y. 


tors and liberal, properly balanced disengaging 


areas. Easy maintenance is assured by a practical ; 
understanding of field conditions. All connections i 
are readily accessible and do not require disas- 


- ithi 4 2 , . Atlanta + Boston - Chicago + Cleveland + Corpus Christi 
sembly within the unit to remove the tube bundle. yh. oa ciiiiaibenbe ; 

4 Hy ff fe — we Minneapolis + Rochester - St. Louis - San Francisco 
Lummus engineering service is always available ; coe? % ai’ Gon ioe Oe 


for the study of specific heat exchanger prob- \ 











LOOK TO LUMMUS FOR: Heat Exchangers e Process Condensers e Reboilers e Steam Generators e Steam Jet Refrigeration 
Steam Surface Condensers ¢ Barometric Condensers e Steam Jet Air Ejectors e Evaporators ¢ Boiler Blowdown Heat Exchangers 
Fuel Oil Heaters © Lubricating Oil Coolers ¢ Pipeline Coolers e Feed Water Heaters e Jacket Water Coolers 
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carries an induction motor selection 
chart for units from one to 200-horse- 
power. 

For copies of the guide write Allis- 
halmers Manufacturing Company, Mil- 
vaukee 1, Wis., referring to PETROLEUM 
2eFINER Item 88 


39——Micrometer Needle Valve 


\ specially designed needle valve for 
e sensitive metering of fluids and gases 
is been developed by The Parker Ap- 
ance Company. This is a modification 
the company’s compact, forged-body 
justrial valve design, but has 5/16- 
h -40 stem threading for close ad- 
ment, and a long 10° included angle 
tapered needle for fine metering. The 
ndard valve is of high-strength brass, 
t aluminum alloy bodies can also be 
ied. It is available in % and %-inch 
with eight port combinations of 
and female, pipe and tube con- 
additional information write The 
Alliance Company, 17325 Euclid 
nue, Cleveland, Ohio, referring to 
LEUM REFINER item 89 


90—Threadless Fittings 


Flagg-Flow thread- 
less fittings have 
been designed to 
meet the demand for 
one-piece brass, cop- 
per pipe or copper 
tubing. They are 
threadless bronze 
pipe fittings for braz- 
ing to I.P.S. brass 
or copper base alloy 
tubing or pipe, and 
the one-piece system 
that results, is as 
strong as the pipe it- 
self, yet easy to in- 
stall at low cost. The 
fittings are applicable 
for 150-pound work- 
ing steam pressure 
lines at 450° F., or 
300-pound non-shock 
cold water, oil, or gas lines. Flagg-Flow 
bronze fittings are used on hot and cold 
water lines, steam piping, fuel oil piping, 
on meter and instrument lines, lubricat- 
ing oil piping, gas and air piping, boiler 
feed lines, hydraulic systems of not over 
300 pounds, and in process piping where 
brass, copper pipe or tubing is ap- 


91—Thermometer Element 


A bonded wire resistance thermom- 
eter element characterized by stability, 
accuracy and rapid response, announced 
by Ruge-de Forest, is known as “RdF 
Stikon,” and consists of a grid of fine 
nickel wire bonded into a paper-thin 


bakelite .wafer. Bakelite cement is used 





Brazing is simple on Flagg-Flow joint. 


plicable. Bronze threadless fittings can 
also be used in air, oil, and water sys- 
tems in the transportation field. 

For further information write Stanley 
G. Flagg & Company, 1421 Chestnut Street, 
Philadelphia 2, referring to PETROLEUM 
REFINER item 90. 





to attach the wafer to the surface whose 
temperature is to be measured. These 
elements are within the tolerances per- 
mitted by the Army-Navy Specifications 
for electrical resistance thermometers, 
and will operate into standard indi- 
cators, recorders, and controllers. 

Stikon will operate in continuous 
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94—Valve Packing 


Catalog section 12-R, describes all 
types of EValpak die molded packing, 
which is furnished in sets with each set 
containing two types of packing. The| 
top and bottom, or outer, rings of each 
set are wire inserted jacketed rings | 


fice in temperatures from —40°F to 
° 


pr additional information write Ruge- 

| Forest, 76 Massachusetts Avenue, 

mbridge 39, Mass., referring to PETRo- 
REFINER item 91. 


ydraulic ‘‘O”’ Ring 


plastic rings. 

For a copy write Edward Valves, Inc., 
East Chicago, Ind., referring to PETROL EUM | 
REFINER item 94. 


Company announces 
ability of a bulletin “John Crane 
Miraulic ‘O’ Rings,” which contains 
ations of compound specifications; 
nsional standards—and data on ap- 
sations, installations, etc., plus draw- 
& showing typical problems of “O” 
usage. 
For a copy write Crane Packing Com- 
1800 Cuyler Avenue, Chicago 13, re- 
it g to PerroLeuM REFINER item 92. 


Grane Packing 


95—Anti-Corrosion Coating 


Company, 


“3M Adhesives in 
this anti-corrosion coating 
tanks for storing sour crude oils. 


Industry” 
One-Man Fire Truck 


"Dne- man opera- 
of a foam-pro- 
Boing, fire-fighting, 
Mble-duty truck 
protection of oil 
ms is claimed by 
ational Foam Sys- 
Inc. The pow- 
mobile unit, 
loys the latest 
feprotection tech- 
s and could 
Oduce sufficient 
immediately 
Hihe scene of ac- 
to extinguish fire in an 80,000-barrel 
mk Each new National Foam truck 
Mgineered for its specific purpose and 
i! rbe designed in any capacity from 
gpm. of foam to 12,000 gpm. Each 


truck also as a regular 
pumper. 
For further information 


tional Foam System, Inc., 


serves 


Philadelphia, 


| pera Filters < 


. . . keep petroleum products clean 
and free of foreign matter 


The Sparkler horizontal plate method 
of filtration insures a firm, unbroken 
filter cake formed from diatomaceous 
earth or other filter media particularly 
suited to the liquid filtered. ‘Such a fil- 
ter cake removes even microscopic par- 
ticles from any liquid ranging from 
light alcohols to heavy resin products. 

The petroleum refining and process- 
ing industry have available a filter in 
the Sparkler that solves many problems 
of keeping liquid petroleum products 
free from solids such as scale, rust, grit, 
and other foreign matter. 


Domes tic fi uel Oil bulk plant operators can be sure of 


_ delivering clean clog-free fuel oil by filtering with Sparkler filters 


~ Sparkler filters are available in capacities from small pilot plant models to built-in 

ction"line units of 5000 gallons per hour. The services of our staff of engi- 
[Beers with over a quarter of a century experience in solving filtration problems is 
> S¥ailable. Your problems will receive personal attention and individual analysis. 
| Write Mr. W. J. Kracklauer, Sec’y & Treas. 


+h 


SPARKLER MANUFACTURING COMPANY, Mundelein, Illinois 
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describes | 
for use on} 


KEEP BLACK CLOUDS 
B OUT OF THE SKY 


while the center rings are die molded | 


Minnesota Mining & Manufacturing | 
Adhesives and Coatings Divi- | 
sion, 411 Piquette Avenue, Detroit 2, in| 





water 
write Na-| 


referring to PETROLEUM REFINER item 93. | 


- speed of | dof li ghtning. The 
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; ia Wake of the " 
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‘ “The Blaw-Knox Fog Nozzle: hs 
ryt mong 9 passages | 
: eens. It is non-c ging— 
a. instantly available— ~ 
and one of fire's worst enemies. 


Send for Bulletin No. 2207 


Listed by Underwrtit- 
ers’ Laboratories, Ing, © 
Approved by Factoty. ; 
Mutual foboeteaes 


Blaw-Knox offers Stands § 
ard Wet and Dry Pipe 
Systems, as well as 


BLAW-KNOX 


- SPRINKLER DIVISION 


OF BLAW-KNOX CONSTRUCTION COMPANY 


829 Beaver Ave., N.S. 
Pittsburgh 12, Pa. 
Offices in Principal Cities 
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a stationary and mobile equipment de- 
signers and manufacturers are specifying AW 
Super-Diamond Floor Plate for all surfaces on 
their products, on which men walk or climb. 
The exclusive AW Super-Diamond Pattern pro- 
vides extra safety for workers which ordinary 
floor plate does not offer. It grips without a slip 
preventing costly slipping accidents. It's extra 
economical—the first cost is low and there Is no 
maintenance cost. Follow the example of leading 
designers and specify AW Super-Diamond Floor 
Plate for your products. Write for complete 
information, and a copy of our catalog. 


FREE CATALOG—"x, yew covy, slo on 


AW SUPER-DIAMOND 


FLOOR PLATES THAT GRIP 
Alan Wood Steel Company, Conshohocken, Pa. 
Please send me @ copy of your informative catalog L-52 
Nome. 
Compon y. 
Address, City, Stote. 


A Pebtt ALAN WOOD STEEL COMPANY 
Other Products: Billets » Plates + Sheets + Carbon & Alley 











AW SUPER-DIAMOND FLOOR PLATE 






















EASY TO MATCH! 











96—Surface Condensers 


The Condenser Department of Ellioy 
Company, has published Bulletin C9 
on its Type F surface condensers. Built 
in sizes from 500 to 15,000 square feet 
this type is available in both divided 
and non-divided water-box types. In. 
cluded are data on condensate pumps 
steam jet ejectors, duplex drainers, aj; 
leakage meters, as well as a pressure. 
temperature conversion table, chart fo, 
determining logarithmic mean tempera. 
ture differences, and condenser formulas 

For a copy of the bulletin write Elliot 
Company, Jeanette, Pa., referring to Pr. 
TROLEUM REFINER item 96. 






















97—Scrubbers and Coolers 


Bulletin H-203, on gas scrubbers and 
coolers has been released by Peabody 
Engineering Corporation, New York 
City, N. Y. Complete with diagrammatic 
sections, illustrations explaining both a 
multi-stage and a single-stage scrubber 
and cooler, the bulletin also carries dia- 
grams of impingement baffle-plate ac- 
tion and actual performance. 

For a copy write Peabody Engineering 
Corporation, 580 Fifth Avenue, New York 
19, referring to PETROLEUM REFINER item 
97. 


98—Tube Steels 


The Babcock & ‘Wilcox Tube Com- 
pany has a bulletin on B & W Croloys 
giving technical data on high-tempera- 
ture steels for alloy tubes and pipe 
Offered is condensed information in 
chart form on such factors as creep 
strength, short time tensile strength, 
oxidation and corrosion resistance, ten- 
per embrittlement and minimum phys: 
cal properties. 

The bulletin may be had by writing t 
The Babcock & Wilcox Tube Compan) 
85 Liberty Street, New York 6, referring 
to PETROLEUM REFINER item 98. 


99—Heat Transfer 


Young Radiator Company of Racine 
Wis., describes the entire Young line i 
its new general catalogue 148, entitled 
“Young Heat Transfer Products.” I 
cluded in the items described are tar 
ators, heat exchangers, jacket water 
coolers, large capacity and _ standar 
size cooling and condensing units, an 
specialized products. 


100——Rotameters 


Brooks Rotameter Company, Lats 
dale, Pa., has issued a full new catalog 
which includes descriptions of its tw 
line of rotameters (“Full-View” wi 
safety shielding, “Stain-Met” armored 
the “Inductronic” and the new “She 
Rate”) as well as the “Multi-Rangt 
flow rate kit. Capacity chart, data shet 
and dimension prints of each type melt 
are included. Refer to PetTroLeuM ReFiN# 
item 100. 


101—Corrosion Resisting Alloy: 


Bulletin 114 on_nickel-molybdenw™ 
and nickel - molybdenum - chromium * 
loys introduced about two years ago”! 
The Duriron Company, Inc., includes 
much information on the new Dut 
alloys, Chlorimet 2 and Chlorimet 3, ™ 
previously available. Particular atte 
tion is given to its use for sulfuric ac 
hydrochloric acid and salt solutions, # 
on how it supplements other alloys ™ 
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these corrosives. Many charts are in- 
cluded on corrosion resistance tests. One 
hundred and twenty corrosives are dealt 
with. 
For full information, write to The Dur- 
iron Co., Inc., Dayton 1, Ohio, referring 
to PETROLEUM REFINER item 101. 


102—pH Recorder 


Bulletin ND 44-96-702(1) issued by 
Leeds & Northrup Company, 4934 Sten- 
ton Avenue, Philadelphia 44, features 
equipment which is said to enable re- 
finery operators to “see” the pH of dehy- 
drator water simply by glancing at the 
indicating scale of a Micromax recorder. 
This publication describes and illustrates 
the L&N glass electrode assembly and 
there are also descriptions and photo- 
graphs of the Model S strip-chart re- 
corder. 

When writing for bulletin refer to Pr- 
TROLEUM REFINER item 102. 


103——Chemical Additives 


“Chemical Additives for Petroleum 
Lubricants,” a booklet prepared by 
American Cyanamid Company, explains 
in non-technical language what addi- 
tives are, why they are needed, when 
and where they are used, and how they 
improve lubricating oils. Covered are all 
{ the commonly used types of lubricat- 
ing oil additives. 

For a copy write American Cyanamid 
Company, 30 Rockefeller Plaza, New 
York 20, referring to PETROLEUM REFINER 
item 103. 


104—Steel Fabrication 


Fractionating towers, absorbers, scrub- 
bers, heat exchangers and all types of 
pressure vessels designed for the petro- 
leum and chemical industries and con- 
structed by Superior 
Company are described in the compa- 
ny’s new brochure. Pipe fabrication, an- 
ther specialty, also is included and in- 
teresting photographs are presented 
showing various jobs being processed 
w already finished. 

For a copy of this brochure write 
Superior Manufacturing Company, Am- 
irillo, Texas, referring to PETROLEUM 
REFINER item 104. 


105—Construction Guide 


An engineering bulletin (No. 97) giv- 
ng detailed recommendations on con- 
struction materials for almost 400 dif- 
ferent corrosive liquids and gases has 
recently been published by Fischer & 
Porter Company, Department IC-L, 
Hatboro, Pa. 
_ The bulletin was designed specifically 
lor selecting materials to be used in 


re “Tn ” . 
F&P’s _ “Flowrator instruments for 
measuring flow of corrosive fluids. 


therefore material recommendations are 
listed under three headings having par- 
cular reference to “Flowrator” instru- 
ment construction features. 
d Nhen writing for bulletin refer to Pr- | 
TROLEUM REFINER item 105. 


106—Corrosion Bulletin 


a auses and control of contamination 
i — petroleum industry are covered 
tin . new Amercoat descriptive bulle- 
a ny covering production and drill- 
tad ~ other refining. Complete, fac- 
md pase data is given on more than 
ra ifficult exposures and definite 

SMmendations made for each. How 
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STOP FIRE FA 


ANSUL MODEL 350A 


DRY CHEMICAL 
FIRE EXTINGUISHERS 


STER! 









sve you MORE PROTECTION o* ¢=t 


Ansul Dry Chemical Fire Extinguishers give you more protection ... pound for 
pound ... dollar for dollar ...than any other extinguisher of comparable size. In 
addition ... Ansul Fire Extinguishers provide the best first-aid protection : 


@ For hazards involving flammable gases, gasolines, 
alcohols, solvents, oils, asphalts and greases. 


@ For electrical equipment hazards. 


Ansul Fire Extinguishers have the highest established 
tatings for effectiveness on flammable liquid fires, 
based on tests by nationally recognized approval 
agencies. The longer range stream of dry chemical is 
effective in winds and drafts. 

After use, Ansul Dry Chemical Fire Extinguishers 
can be recharged ‘“‘on the spot”... providing con- 
tinuing protection...and annual recharging of 
Ansul extinguishers is NOT necessary. 

Safe to use...non-toxic, mon-corrosive, 
abrasive. 

Ansul Dry Chemical Fire Extinguishers are pre- 


non- 


ferred fire protection in the production, refining and 


marketing of all petroleum products. 









Ask for your copy of file No. 
225. You will receive factual 
data on how Ansul Dry Chem- 
ical Extinguishers will cut your 
fire protection costs. 


Listed and Approved by Under- 
writers’ Laboratories and Fac- 
tory Mutual Laboratories. 


ANSU 


DISTRIBUTORS IN 
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TO BEST FIT YOUR JOB 


At Whitlock, the MECHANICAL DESIGN of your 

heat exchanger is the result of practical, down-to- 

earth engineering based on a thorough understand- 

. ing of your own particular operating conditions. 

< , Whitlock applies sound MECHANICAL DESIGN 
WHIN which interprets customer requirements theoretically 
LMEAT TRANSFER | : and practically while complying explicitly with spec- 
EQuipm ENT ified Codes. Whitlock’s MECHANICAL DESIGN 

al goes a step beyond Codes, however, analyzing every 
aspect of the design to make doubly sure the unit 
will accomplish everything desired of it. Material 


res orc wn A we 


~ w 





selection, material thickness, joint designs, welding 


IN EVERY WAY : technique, metallurgical requirements, test and in- 


spection are but a few of the details making up 


. Thermal Design : this proper MECHANICAL DESIGN—whether the 


conditions are routine or whether they involve ex- 


MECHANICAL DESIGN a - 
tremes of operating temperature and pressure. 


Material Selection Correct MECHANICAL DESIGN is one of the im- 
portant factors that make Whitlock heat transfer 
equipment “right in every way.” 


THE WHITLOCK MANUFACTURING CO. 


149 BROADWAY, NEW YORK 6, N. Y. 


Main Office and Plant, 75 South Street, Elmwood, Hartford 2, Conn. 
NEW YORK * CHICAGO + BOSTON * PHILADELPHIA + DETROIT 
RICHMOND «+ Authorized representatives in other principal cities. 


In Canada: Darling Bros. Ltd., Montreal 


WHITLOCK DESIGNS AND BUILDS Bends + Coils + Condensers » Heat Exchangers 
Heaters « Piping « Pressure Vessels « Receivers « Reboilers 


. . . oe EOS Ce | Oe ee ee ae Se eee a es hae ee . ’ * 


Quality Fabrication 


Cost Economies 


it pays to watch these 
unseen factors 
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to prevent corrosion of perco sweeten- 
ing systems, acid sludge tanks, buildings 
and dozens of other surfaces is described. 

For a copy write Amercoat Division, 
American Pipe and Construction Company, 
P. O. Box 3428, Terminal Annex, Los 
Angeles 54, referring to PETROLEUM ReE- 
FINER item 106. 


107——Thermometers 


Wm. Hiergesell & Sons, announce the 
availability of Herco Bulletin 208 which 
lists the 1948 and latest revised specifi- 
cations of ASTM thermometers. 

For a copy write Wm. Hiergesell & 
Sons, 295 Pearl Street, New York 7, re- 
ferring to PETROLEUM REFINER item 107. 


108—Protective Coatings 


A folder showing how to cut costs in 
areas where corrosion is a problem in- 
cludes many case histories in different 
types of industries which are using Pruf- 
coat coatings. Equipment, walls, floors, 
etc. are shown protected against cor- 
rosion from acids, alkalies, oil, and 
water. 

For a copy write Prufcoat Laborato- 
ries, Inc., 63 Main Street, Cambridge, 
Mass., referring to PETROLEUM REFINER 
item 108. 


109——Gages 


Improvements in Bourdon tube de- 
sign and gage movements which in- 
crease the working range of Heise pres- 
Sure gages, are featured in a new cata- 
log. Top working pressures for meas- 
urements of engineering accuracy have 
been increased from 3000 to 10,000 psi. 
within a relatively few years and the 
Heise company offers gages for pres- 
sures above 10,000, but explains that the 
accuracy in the higher ranges may not 
equal that of the standard ranges. 

For a copy write Heise Bourdon Tube 
Company, Inc., Newton, Conn., referring 
to PerroLeuM REFINER item 109. 


110—Blowers, Fans, Exhausters 


General Blower Company has issued 
a brochure describing its line of blowers, 
fans and exhausters for blowing, heat- 
ing, cooling, conveying, aerating, sepa- 
rating and agitating. Photos of different 
pieces of equipment and installations are 
included 


For a copy write General Blower Com- 
pany, Morton Grove, IIl., referring to 
) ° . 
PetroLeuM REFINER item 110. 


111—Oil Burners 


Peabody Engineering Corporation, 580 
Fifth Avenue, New York 19, has issued 
two new bulletins on oil burning equip- 
ment. Bulletin 111 describes Peabody 
oil burners with the wide-range mechani- 
cal atomizing feature and Bulletin 205 
describes the combination gas and oil 
burners 

When writing for bulletin refer to Pr- 
TROLEUM REFINER item 111. 


" 2—Diamyl Phenol 


Bune? ts’ Chemical Division has issued 
ti etin C-8-110 describing the proper- 
fs, uses, and reactions of diamyl 
eel ‘he physical and chemical prop- 
a the conrpound are described, 


uded is a bibliography of 104 























of America’s Foremost 






Weather Instruments 


Whether you require a single meteorological instru- 
ment or a complete weather station, Bendix-Friez can 
meet your need with equipment that is the acknowl- 
edged standard for accuracy and advanced design. 
Write for our 48-page catalogue which lists, illustrates 
and describes scores of instruments useful to industry. 


standard weather instruments 





BENDIX TROPHY RACE 
SEPTEMBER 4 


FRIEZ INSTRUMENT DIVISION 
OF BENDIX AVIATION CORPORATION 
Baltimore 4, Maryland 





AVIATION CORPORATION 
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It’s HARPER 


Cuv0clis ling Suston ng 


Oy 


OVER COMMON STEEL 


















NON-MAGNETIC 
NON-SPARKING 







RE-USABLE 








EASY TO CLEAN 
HIGH STRENGTH 





















LONG SERVICE LIFE 
LOWER ULTIMATE COSTS 


Washers, Rivets, Accessories . 
over 5,000 different items in Chicago and New York . la 
quantities oLeach. Others being added constantly. Specials made 
to order from ample stocks of new metals. Write for Catalog. 


THE H.M. HARPER COMPANY 
2663 Pletcher $t., Chicago 18, Ill. 
585 Washington St., New York 14 
Atlanta, Cambridge, Cincinnati, Cleve- 
land, Dallas, Denver, Detroit, Grand Rapids, 
Los Angeles, Miami, Milwaukee, Philadelphia, St. Louis, Son Francisco, Seattle. 





RESISTANCE TO RUST AND CORROSION 


RESISTANCE TO HIGH TEMPERATURES 
ATTRACTIVE APPEARANCE 


LOWER FIRST COST 


Bolts, Nuts, Screws, 
. Harper maintains stocks of 


HARPER 











Nicholson Weight-Operated Traps 


STOP Corrosion Trouble 


Promote Positive Drainage of Steam, 





Gasoline, Air Lines 






All internal parts of 
Nicholson weight- 
| operated traps are 
| made of stainless 
steel or bronze, care- 
fully selected to give 
permanent resistance 
‘to the corrosion prob- 
lems arising in gaso- 
line, steam and air 
lines, Other trouble- 
free features resulting 
in the adoption of Nicholson traps as standard by an increas- 
ing number of large trap users: positive fluid seal keeps valve 
‘tight; not easily affected by dirt, pulsation, pressure varia- 
tions; non wire drawing; rugged to take unavoidable abuse. 


Traps for Every Industrial Application 


Three types for all pressures to 1500 Ibs. also thermostatic and 
expansion traps for steam pressures to 225 Ibs. CATALOG 448. 
i 


1W. H. NICHOLSON & CO. Wits iter Pa, 











Valves *® Traps 


| * Steam Specialties y 






















































GULF PUBLISHING CO. 













WRITE FOR COPY 


P. O. BOX 2608 


THIS CATALOG WILL SAVE YOU $$ 





HOUSTON 


AMAZING ADVANCES HAVE BEEN MADE IN THE EFFICIENCY 
OF. AMERICAN PETROLEUM UTILIZATION THROUGH THE 


RESEARCH OF PETROLEUM CHEMISTS. 
This new volume is certa‘n to fill a gap in the 
libraries of petroleum chemists everywhere. 











The CHEMICAL 
CONSTITUENTS of PETROLEUM 















By &. N. SACHANEN 
Research and Development Division 
Socony-Vacuum Oil Co., Inc. 

NEW: 
all of the most recent findings are included in this 
outstanding volume by a nationally-known author- 
ity on petroleum refining. 

VALUABLE: 
all scientists working in the petroleum or related 
industries should be informed on the composition of 
crudes from various parts of the world and on the 
most efficient methods of distillation and extraction 
which make it possible to separate petroleum frac- 
tions having almost identical boiling points. 

COMPREHENSIVE: 
note the wide coverage of subjects: Petroleum Gases 
and Natural Gasoline; Physical Methods of Deter- 
mining Hydrocarbons in Distillates; Chemical Meth- 
ods of Determining Hydrocarbons in Distillates; Hy- 
drocarbons of Straight-run Distillates; Hydrocarbons 
of Synthetic Distillates; Petroleum Wax; Oxygen 
Compounds; Sulfur and Nitrogen Compounds; Resins 
and Asphaltic Products; Classification of Crude Oils. 

451 Pages Illustrated $8.50 


Send orders to 


THE GULF PUBLISHING COMPANY 


P. O. BOX 2608 HOUSTON, TEXAS 
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references relating to the chemical re- 
actions and uses of the chemical. 

For copies write Koppers Company, 
Inc., Chemical Division, Koppers Build- 
ing, Pittsburgh 19, Pa. referring to PE- 
TROLEUM REFINER item 112. 


113—Insulating Roof Tile 


A booklet describing the physical 
properties and construction specifications 
of the new Kaylo insulating roof tile is 
ready for distribution. This tile is easy 
to install and combines fire resistance, 
structural strength, and insulation in a 
single roof deck material. Its light 
weight makes possible roof decks with 
a dead load (above the main purlins) of 
twelve pounds or less per square foot. 

For a copy of the booklet write Amer- 
ican Structural Products Company, To- 
ledo 1, Ohio, referring to PeTRoLEUM ReE- 
FINER item 113. 


114—Stainless Steel 


Bulletin 112 has been issued by The 
Duriron Company, Inc., Dayton 1, Ohio, 
on a high alloy low carbon austenitic 
stainless steel known as Durimet 20. 
Introduced just before the war, this al- 
loy has proved to be markedly superior 
to standard 18-8 stainless steel analyses 
for certain severe corrosive services, 
especially in the handling of sulfuric 
acid. It is recommended for use with 
about 125 corrosive solutions, 

When writing for the bulletin refer to 
PETROLEUM REFINER item 114. 


115—Turbine and Pumps 


Two new bulletins are offered by 
Worthington Pump and Machinery Cor- 
poration. Bulletin 1961 describes the 
Worthington multi-stage steam turbine 
type “S” with variable speed oil relay 
governor. 

3ulletin W-305-B1 describes centrifu- 
gal pumps, types CN and CNE, for belt, 
multi-v-drive, and motor drive. This 
bulletin describes the installation, ratings 
and dimensions of these pumps. 

For copies of these bulletins write 
Worthington Pump and Machinery Corpo- 
ration, Harrison, N. J., referring to PE- 
TROLEUM REFINER item 115. 


116—Tank and Line Heaters 


_ The Brown Fintube Company’s bulle- 
tn No. 482 describes its tank suction 
heaters, line suction and line pressure 
heaters. The tank heaters are designed 
to heat viscous oils being withdrawn 
Irom bulk storage tanks so the oil can 
be pumped more readily. The line suc- 
tion and pressure heaters are designed 
and used, either to preheat liquids for 
lurther processing, or to overcome tem- 
perature losses in long lines. 

For a copy of this bulletin write The 
Brown Fintube Company, 150 Huron 
Street, Elyria, Ohio., referring to PEtro- 
LEUM REFINER item 116. 


117—Cranes and Shovels 


A booklet, describing varied uses of 
Power cranes and shovels in the petro- 
leum field, has just been published by 
Tit Thew Shovel Co., Lorain, Ohio. 
ao , Lorains in the Petroleum In- 
tion ry, the book explains the applica- 

ns of Lorain equipment to petroleum 
Problems “from production to refinery.” 
morn, Writing for booklet refer to Pr- 

OLEUM REFINER item 117. 
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A good strainer protects your equip- 
ment and pipeline. 
These little Yarway “guardians of the 
pew have literally taken industry 
y storm. In the few years since their 
introduction, hundreds of thousands 
have been bought... are daily giving 
top satisfaction in a variety of services. 
HERE ARE SOME OF THE REASONS: 
SCREEN—a high-grade woven monel 
wire basket that catches solids—lets 
condensate, oil or other fluids flow 
freely. Perforated screens if desired. 
SCREEN CAP—easily removed. Cap 
and screen come out — Screen 
automatically aligns when replaced. 
Machined face and spark-plug-type 
gasket provide tight joint. 
BODY —rugged iron or steel, cadmium- 
plated for protection against corrosion 
and for better appearance. 

@ SIX SIZES—!,” to 2” for pressures up 
to 600 lbs. 

@ AVAILABILITY —stocked and sold by 
150 Mill Supply Houses. Reasonably 
priced. 

@ See your local dealer or write for 
Bulletin S-201. 


YARNALL-WARING COMPANY 
128 Mermaid Avenue Philadelphia 18, Pa. 


YAR WAY STRAINERS 
Police the Pipelines 
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ELLIOTT COMPANY, Centrifugal Blower Department, JEANNETTE, PA. 


* NEWARK,N. J. * District Offices in Principal Cities 


Plants at: JEANNETTE, PA. 


RIDGWAY, PA. 


Here's a real record / 


SPRINGFIELD, OHIO 


non-stop for this 
“cat cracker’ and its 


Elliott 
BLOWER 


It happened at the Tide Water Associated Oil 
Company's Avon, California refinery—a new 
record of 14,640 hours of continuous on-stream 
operation. A real achievement for the ‘“‘cat 
cracker" and its equipment which stood up 


under the long grueling service. 


The big Elliott turbine-driven, multi-stage 
blower, pictured at the left, contributed its share 
to this record, as did numerous Elliott turbines in 
the plant. Just one failure on the part of any of 
the units could have ruined this record. But the 
Elliott equipment came through—as usual. The 
big turbo-blower unit kept right on working 
smoothly and effortlessly, performing as it was 
designed to perform — contributing savings 


instead of maintenance costs. 


Elliott turbine or motor-driven blowers are 
noted for just such service. They are setting 
non-stop records for smooth, reliable perform- 
ance in refineries all over the world. A 
discussion with the Elliott Engineer will give 
you the specific Information for your own 
requirement. For complete details, write to 
Technical Data Department. 
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Smith Heads De Laval 


H. L. Watson has retired as president 
of De Laval Steam Turbine Company, 
Trenton, N. J., after 35 years of active 
service and George 
W. Smith, Jr., has 
been named his suc- 
cessor. Watson will 
continue in the ca- 
pacities of a director 
and chairman of the 
executive Committee. 

Before coming 
with De Laval in 
1947 as assistant to 
the president, Smith 
was with White Mo- 
tor Company, Victor 


Talking Machine 

Company (now Vic- Smith 

tor Division of 

RCA), Bendix Aviation Corporation, 
Ohio Crank Shaft Company, and as 
chief engineer of the Naval Aircraft 


plant at the Philadelphia Navy Yard. 
More recently he has been engaged in 
industrial engineering consulting serv- 
ices in New York. 

Watson directed the affairs of the 
company as executive vice president 
from 1935 to 1942 and as president since 
1942. 


Gallagher Is Appointed 


Walter B. Gallagher, for the past two 
years their Philadelphia sales represen- 
tative, has been named sales manager 
by Greene, Tweed & Company, North 
Wales, Pa., manufacturers of Palmetto 
packings. Prior to this association, Gal- 
lagher was on the sales staff of the 
Philadelphia Electric Company. He suc- 
ceeds Howard Josephson who recently 
resigned to assume presidency of How- 
ard Asbestos Company. 


Vinson Named Ladish Outlet 


Vinson Supply Company of Tulsa has 
been appointed dis tributor for the entire 
Ladish line of “controlled quality” fit- 
tings and flanges. Vinson formerly car- 
ned Ladish stocks, but the appointment 
now makes it possible for customers to 
be afforded the complete Ladish line. 

Vinson also stocks Nordstrom valves 
and Stockham valves in large ranges 
and sizes in the three warehouses. Vin- 
son Supply has been serving refineries, 


gasoline plants, etc., for the last 25 
years, 


Elliott Assignments 
aneiott Company, 


Nnounced 


heers to 


Jeannette, Pa., has 
assignment of graduate engi- 
istrict offices, upon their com- 
pletion of OF a one-year training course, as 
follow: F. Hohenstein, Chicago; M. C. 
— ( leveland; G. J. Greaney, Jr., 
R on; J. U. Kauffman, St. Louis, Mo.: 

Henry, Tulsa; and 'W. W. Gother- 
man to W ashington, Pe. &. 
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Record Class Commences 
Bailey Meter Training Work 


Bailey Meter Company, Cleveland, 
Ohio, inaugurated its 1948 Cadet Engi- 
neering Class on July 6. The class is one 
of the largest in Bailey’s history with 
23 universities and engineering colleges 
represented. All in the class are grad- 
uate engineers with the exception of 
three, who have completed their junior 
year in engineering and will return to 
school in the fall. 

The course consists of lectures on the 
theory of meters and control] systems as 
well as factory training in the assembly 
and calibration of equipment. Also in- 
cluded is work in the Cleveland main 
office for experience in the proper ap- 
plication of Bailey equipment as wel] as 
Practice in drawing up specifications for 
those applications. They also spend a 
limited time in the research laboratory. 

Upon completion of the course, these 
engineers will become part of Bailey 
Meter’s staff of resident engineers. 


Manufacturer’s Representative 
Firm Is Announced by Ives 


Establishment of a new manufac- 
turer’s representative organization is an- 
nounced with the formation of Clifford 
B. Ives & Company, 1500 Walnut Street, 
Philadelphia. This company, which will 
represent Fisher Governor Company, 
Continental Equipment Company, Dan- 
iel Orifice Fitting Company, and others 
in eastern Pennsylvania, southern New 
Jersey and Delaware, will be directed by 
Clifford B. Ives. 

After leaving the Worcester Polytech- 
nic Institute, Ives joined Foxboro Com- 
pany as research and development engi- 
neer and he carried out similar work 
while with Manning, Maxwell, & Moore 
where he was engaged at various periods 
in engineering, sales and manufacturing. 
He resigned his position as chief engi- 
neer with a control valve manufacturer 
to organize his new company. Every ef- 
fort will be made by an experienced per- 
sonnel to supply the highest quality sales 
engineering and service, Ives said. 


‘‘Plant’’ Becomes a Division 
Of The Paraffine Companies 


Plant Rubber and Asbestos Works, 
for many years a corporation wholly 
owned by The Paraffine Companies, 
Inc., on July 1 became the “Insulation 
Division” of Paraffine. Nationally known 
in the high temperature insulation field, 
“Plant” was established in 1898. 

R. H. Chase, who will be the manager 
of Paraffine’s Insulation Division, for- 
merly was vice president and general 
manager of “Plant” with offices in San 
Francisco. 

Insulations marketed by the “Pabco” 
Division will be identical in specifica- 
tions and standards to those manufac- 
tured under the familiar “Plant” trade- 
mark, Chase explained. The change is 
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CONTROL 


Scale and Corrosion 
in Water Cooled Equipment 


WITH 


Newly Perfected 


Water Conditioning Chemicals 


Recently developed applications of the 
newer colloids and surface-active agents in 
Wright Chemicals for the petroleum industry 
result in improved water conditioning—posi- 
tive scale and corrosion control, Wright 
Chemicals contain 100% soluble, available 
chemicals—no waste or inert matter—insuring 
increased operating efficiency and reduced 
cost. 





Cooling Towers .. . 


Down time and replacement costs are ma- 
terially reduced by effective scale and corro- 
sion control with Wright Chemicals. 


Compressors and 
Engine Jackets ... 


Heat transfer surfaces are kept free of scale 
and corrosion. Result? Greater efficiency. 


Wright improved chemicals are the result of 
intensive study anid research by men with years 
of experience in the development, production, 
application and control of water-conditioning 
chemicals. 

Wright has no one cure-all to solve all preb- 
lems. Each receives individual treatment. The 
Wright field engineer, who will call on you 
upon request, will obtain all necessary infor- 
mation and samples for examination in the 
modern Wright laboratory. Analyses are inter- 
preted in view of supplemental information 
received, and recommendations made in the 
form of a proposal. Clients are provided with 
regular laboratory service as a periodic check 
upon conditions. 

There is a Wright Field Engineer near you, 
anxious to help solve your scale and corrosion 
problems. No obligation. 





CHEMICALs 





WRIGHT CHEMICAL CORPORATION 
Specializing in Water Conditioning 


GENERAL OFFICE AND LABORATORIES 
615 West Lake Street Chicago 6, Hil. 
Offices in Principal Cities 
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simply a change in brand name and 
company name — from “Plant” to 
“Pabco.” 

J. C. Voiles, with “Plant” for 15 years, 
will assist Chase in San Francisco as 
regional manager for the Pacific Coast, 
and serve nationally as staff assistant in 
connection with Engineering functions. 


%Proportioneers®%, to Exhibit 


%Proportioneers, Inc.%, Providence, 
R. I., has announced it will exhibit its 
new loss-in-weight blender for liquid and 
dry materials together with the recently 
developed volumetric blender for lubri- 
cating oils, gasolines, solvents, etc., at 
the Third National Instrument Exhibit, 
Philadelphia, September 13-17. The 
equipment will be in continuous opera- 
tion. R. P. Lowe and P. V. Crowther 
will be in-charge. 


Tube Turns Names Seiler 
As Executive Vice President 

John G. Seiler has been elected execu- 
tive vice president of 
Tube Turns, Inc., 
Louisville, Ky. 

Seiler became as- 
sociated with Tube 
Turns, Inc., in 1930 
and a year later he 
was appointed sales 
manager. He was 
made vice president 
at the beginning of 
World War II, and 
general sales manag- 
er in February, 1945. 

Seiler is a member 
of the executive board 
of the American Sup- 
ply & Machinery Manufacturers’ Associ- 


Seiler 
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The result of years of study, experi- 
menting, and testing, plus earnest 
co-operation with engineers of the 
major oil companies. Oilco Self 
Closing Line Valves are as close to 
perfection in design and efficiendy as 
the industry bas ever known. 


Cast of tested all-bronze and equipped with phosphor bronze springs. Special 
disc will withstand temperatures up to 300 degrees oil heat. Construction 


permits quick opening and shockless closin 
pressure up to 125 P.S.I. while line is under pressure. 


of valve. Regulates any 


The advanced 


engineering of these valves eliminates wasteful leaks and costly equipment 


repairs. 


Model 150 is the horizontal type; Model 155 is the angle type. 


Sizes: 2”, 214”, 3”, and 4”. 
For additional details see Oilco Catalog No. 500—Write for your copy today 


OIL EQUIPMENT MFG. CO. 


INC. 


3100 VERMONT AVE., LOUISVILLE, KY. 
Canada: Empire Brass Co., Ltd., London, Ont. 





. director of 





ation; and a member of the American 
Welding Society, Drop Forgings Associ- 
ation, Army Ordnance Association, In- 
ternational Acetylene Association, Amer- 
ican Standards Association, and the 
American Society for Metals. 


DeLarzelere and Tudor Form 
LPG Equipment Company 


Bob Tudor and F. P. DeLarzelere, 
Tulsa, have formed F. P. DeLarzelere 
Company to act as manufacturers’ rep- 
resentative and agent on liquefied pe- 
troleum gas and oil field equipment. 

Bob Tudor is well known in oil field 
circles having spent the majority of his 
business life in and around Tulsa, in the 
LPG oil field equipment business. 

F. P. DeLarzelere was formerly pres- 
ident of Southern Gas & Equipment 
Company and is well known in LPG 
trade circles. He formerly was with 
Standard Oil Company (New Jersey) 
and has 25 years experience in the equip- 
ment business. 


Heads Customer Relations 


William R. Rinelli has been appointed 
Ansul 
Chemical Company’s 
new customer rela- 
tions department. 
This department will 
correlate the com- 
pany’s advertising, 
publicity, sales pro- 
motion and market- 
ing. 

Rinelli is well 
known in the refrig- 
eration industry as 
the co-author of a 
number of technical 
papers. He is also 
one of the authors of 
“Refrigerating Data 





Rinelli 
Book,” published 
by the American Society of Refriger- 
ating Engineers. 

Prior to this new assignment, Rinelli 
was manager of Ansul’s development di- 
vision. A graduate of the University 0 


Wisconsin in 1933, he has been with 


Ansul 13 years. 


Instrument Firm Appoints 
Branch Office Managers 


H. T. Sawyer, formerly manager 0! 
the company’s Seattle office, has been 
promoted to manager of Bailey Meter 
Company’s Buffalo office, replacing S. 
W. Nelson, deceased. Sawyer is a me 
chanical engineering graduate of Rens- 
selaer Polytechnic Institute and has beet 
asSociated with Bailey Meter Company 
since 1935. 

K. E. Atwood, for the past 10 years 
in Bailey’s Boston office, has been ap 
pointed Seattle office manager replacing 
Sawyer. 

Bailey Meter also announced transfers 
from the Cleveland main office ‘0 
branches as follows: 

R. E. Erickson to Philadelphia, F. J 
Ghezzi to Schenectady, F. D. Krusemark 
to Denver, J. R. Brennan to Buffalo, R. 
R. Beal and D. A. Gearhart to St. Paul 
and A. Martin to Atlanta. L. E. Bartel 
is being transferred from St. Louis 
Kansas City. 


Shoemake Gets Promotion 


J. E. Shoemake has been named mat 
ager of refinery and pipe line equipment 
sales for Oil Well Supply Company’ 
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Gulf Coast Division, F. D. Smith, divi- 
sion manager for this U. S. Steel sub- 
sidiary, announced. Division headquar- 
ters are at Houston. 

Joining “Oilwell” in October, 1945, at 
Shreveport, La., Shoemake went to 
Houston as district engineer, refinery 
equipment and pipe line sales in Febru- 
ary, 1946. 


Pennsylvania Forge Corp. 
is Acquired by Tube Turns 


Tube Turns, Inc., has acquired Penn- 
sylvania Forge Corporation and George 
0. Boomer, president of Tube Turns, 
Inc., and its affiliate, The Girdler Cor- 
poration, will be chairman of the board 
of the Pennsylvania firm, which is one 
of the nation’s best known and most 
highly regarded manufacturers of flanges 
and custom forgings. James S. Kerwin, 
president, and W. T. J. Huggard, secre- 
tary and treasurer, and other officers 
will continue in their present capacities, 
and there will be no change in the per- 
sonnel of the various departments. The 
business of the new subsidiary will con- 
tinue to be operated under the name of 
the Pennsylvania Forge Corporation. 
For several years Pennsylvania has been 
furnishing Tube Turns with flanges in 
all sizes. 

The plant of the Pennsylvania Forge 
Corporation is in Tacomy, a suburb of 
Philadelphia. 


Harold Anderson Promoted 


Worthington Pump and Machinery 
Corporation has ap- 
pointed Harold T. 
Anderson assistant 
to the general sales 
manager in charge of 
sales production re- 
lations, with head- 
quarters at the Har- 
rison (N. J.) works. 

Officials expect that 
this newly created 
office “will provide a 
smoother channel for 


expediting and ad-; 


vance the _ overall 
customer - relations 
program.” 

Anderson is a mechanical engineering 
graduate of Stevens Institute of Tech- 
nology and has been employed by 
Worthington since 1924. 


Anderson 


Foxboro Company Enlarges 
Its San Francisco Quarters 


_ Having acquired the remaining space 
in the building which it occupies, at 266 
Fremont Street, the San Francisco 
branch of The Foxboro Company is 
settled in its rearranged quarters, with 
Practically double the working space 
Previously available. The West Coast 
branch includes a shop fully equipped 
to assemble new Foxboro instruments 
énd control valves, when time does not 
permit their shipment from the main 
factory in the East. 

he San Francisco branch is head- 
quarters of Harry B. Brooks, manager 
Oi the Pacific District, with supervision 
over all of Foxboro’s branches west of 
the Rockies. Brooks is a veteran of 25 
years service with Foxboro, 


Granco Dealers Named 


Granberg Corporation of Oakland; 
alif., has announced that Granco pumps 
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and meters now have complete sales and 
service facilities throughout the South 
Atlantic States with the following au- 
thorized dealers: Modern Oil Equipment 
Company, Richmond, Va.; Petroleum 
Engineering, Baltimore, Md. Washing- 
ton, D. C., Norfolk, Va., Greensboro, 
N. C., Columbia, S. C., Atlanta, Ga., and 
Jacksonville, Fla; S. R. Hartgen & 
Company, Norfolk, Va.; Benton’s Equip- 
ment & Supply Company, Miami, Fla. 


Brown Adds to Service Staff 


Another large increase in the branch 
and regional sales and service staffs of 
Brown Instrument Company—some 30- 
odd assignments—has been announced 
by W. H. Steinkamp, field sales man- 
ager of the industrial instrument divi- 
sion, Minneapolis-Honeywell Regulator 
Company. 

The latest increase in the field staffs, 
said Steinkamp, reflects in size the ad- 
ditions which have been made _ twice 
yearly since 1945 and further confirms 
the growth of the company’s business 
and its recently announced expansion 
of production facilities. These latest ad- 
ditions to the sales and service staffs 
numbered 33 men. 


Sales Representatives Named 

France Packing Company has ap- 
pointed Thilenius Equipment Company, 
303 E. Fourth Street, Tulsa, and George 
A. Krutilek, 1125 Texas Street, El Paso, 
Texas, as sales representatives in their 
local areas. These local sales offices will 
carry a stock of packing rings in cast 
iron, bronze and carbon-bakelite, com- 
pressor plate valves and segmental piston 
rings. 





Fluor to Add Engineering Building 



























In this new Los Angeles engineering building for The Fluor Corporation, Ltd., the top floor alone 
will house more than 200 draftsmen. Called “one of the most advanced engineering buildings 
designed in recent years,” and with about 62,000 square feet of floor space, it has such innovations 
as an overhanging second floor, a four-wing floor plan, continuous window areas, and aluminum 
window louvers for light control. The basement will contain a garage, storage, and blueprint facili- 
ties. Project engineers and their staffs will occupy the first floor. 

The new building will be an addition to Fluor’s main plant and home office, at 2500 South 
Atlantic, Los Angeles, and will permit the unification of the company’s Los Angeles staff, which 


had overflowed into two downtown office buildings. 


Pipe Line Engineering Named 
Alston Company Distributor 


Alston Manufacturing Company, Liv- 
ingston, Texas, was recently organized 
as a corporation, and the facilities of the 
plant enlarged. Alston Manufacturing 
Company formerly operated as “Alston 
Machine Shop.” Victor and John Alston 
have joined with their father, H. D. 
Alston, as active members of the new 
organization. 

Pipe Line Engineering & Equipment 
Company, Houston, of which Harry 
H. Tinch is president and general man- 








WIGTON -ABBOTT CORPORATION 


NEW JERSEY 


PLAINFIELD 


Telephone 


Design, Construction and 
the Complete Equipping of 
Laboratories, Biological, 


Chemical, Cosmetic, Drug 


and Food Plants. 


A List of Nationally-known REPEAT Clients 
will be mailed you on request 


Plainfield 5-2000 


5 ae 


Realock Fence... provides proper 

protection for industrial property against 

arson, theft, vandalism and trespassing... thus 

decreases maintenance costs and minimizes 
liability for personal injury. 

Specify Realock for a tailor-made installation. 





AMONG OTHER CF&i PRODUCTS: 
Wickwire Rope, Clinton Welded Wire Fabric 


The Colorado Fuel and Iron Corporation 


ager, has been appointed as exclusive 
distributor for the promotion and han- 
dling of sales of the Alston ratchet pipe 
cutter. 


Forsberg Named President of 
industrial Corrosion Control 
Industrial Corrosion Control, Inc.., has 
been recently incorporated under the 
direction of R. G. Forsberg, president 
Forsberg also serves as _ president 
Fenn-Ohio Industrial Sales Company 
suppliers of industrial equipment and 
Pittsburgh representative for Industrial 
Corrosion Control, Inc. He was formerly 
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General Offices: Denver, Colorado 


Pacific Coast Sales 


The California Wire Cloth Corporation, Oakland, Collif 
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associated with Jessop Steel Company 
as purchasing agent, and Timken Roller 
Bearing Company. 

General sales offices for Industrial 
Corrosion Control] will be in the Empire 
Building, Pittsburgh, with James D. 
Clokey, Jr., as sales manager. Clokey 
was formerly general manager of sales 
for Washington Steel Corporation, stain- 
less steel specialists for Superior Steel 
Corporation and also associated with 
Carnegie Illinois Steel Corporation. Sales 
representatives for Industrial Corrosion 
Control are located in principal U. S. 
cities. 

The plant, located at Neville Island, 
Pittsburgh, maintains facilities to line 
industrial equipment with vinyl plastisol, 
“a thermo setting plastic which has 
proven highly successful as a protective 
agent against corrosion.” 


Atlantic Opens Sales Office 


The Atlantic Refining Company on 
July 1 opened a sales office of its chemi- 
cal products division in Chicago in the 
Chicago Title and Trust Building, 111 
West Washington Street. Max H. 
Reynolds, with the company for 14 years, 
sin charge of the office. Reynolds has 
been associated with the company’s re- 
search and development department and 
has spent most of his time on the sale 
of specialties and chemicals. 


Innes Joins Jefferson 

George L. Innes has joined the sales 
department of Jefferson Chemical Com- 
pany, Inc., with headquarters at 30 
Rockefeller Plaza, New York. He for- 
merly was with Nopco Chemical Com- 
pany, Harrison, N. J. 


New and Exclusive! 
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CUTAWAY SECTION 


Porous 
Stainless Steel 
PRESSURE SNUBBERS 


These new snubbers utilize a porous stainless 
steel disk as the primary element to eliminate 
pulsations, They can be used to protect all 
types of pressure sensitive instruments. Name- 
Y, Pressure gauges; pressure indicating and 
recording controllers; diaphragm type differ- 
eng meters; U-tube manometers; differential 
Ow meters; pump governors; and diaphragm 
regulators. They also can be used as filters or 
as flow meters on small flows. 

ihe Porous disk is made in several standard 
es Special grades made to suit applica- 
Grade “G” Air, gases, Butane, gasoline. 
qd _E” Water, kerosene, light oils, etc. 
— eat, Oil, etc., having viscosity over 


Write for literature — Dept. WL 


EQUIPOISE CONTROLS 
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00 STEVENS AVE., MT. VERNON, N. Y 





August, 1948—A Gulf Publishing Company Publication 








Edward Valves Starts New Building 
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Construction has been started on a new building to house the metallurgical, physical and chemical 
laboratories of Edward Valves, Inc., East Chicago, Ind., a subsidiary of Rockwell Manufacturing 
Company. The facilities will be used for research and development work on Edward and Nordstrom 
steel valves. The building will nearly triple the present Edward research facilities. Rooms especially 
built for the purpose will house stress analysis and creep testing equipment with controlled tem- 
perature and humidity, and a whole new section is being constructed for radiographic examination, 
doubling present capacity for this work. A section will be set aside for physical laboratory experi- 
mental setups, including pressure drop and flow research. Officials claim the Edward laboratories 
are the only laboratories in the world devoted exclusively to research on steel valves and the prob- 
lems attendant to their manufacture and use. 


Chicago Bridge & Iron 
Lets Contract for New Shop 


The Chicago Bridge & Iron Company 
has let a contract .1o the American Bridge 
Company for an outside crane runway 
and shop building No. 2 at its new 
Salt Lake City, Utah, fabricating plant. 
Tanks and steel plate work are being 
tabricated in shop No. 1 which was com- 
pleted in June. The new outside crane 
iunway, 100 feet wide by 360 feet long, 
will be used to unload incoming steel 


and pass it into the shops. 

No. 2 shop, 125 feet wide by 420 feet 
long, will be the same type construction 
as shop No. 1 and will be equipped 
with a 20-ton overhead bridge crane, The 
foundations for shop No. 2 will be 
started immediately and the building 
will be completed by Spring, 1949. 

When shop No. 2 is complete, the 
new Salt Lake City plant will be a 
completely integrated unit, with facili- 
ties for fabricating practically all of 
the company’s diversified line of prod- 





low pressure fuels. 
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CHANGING 
TO GAS OR OIL? 





Investigate DFC’s extensive line of industrial gas or oil burners. 


¢ ECONOMICAL TO OPERATE 
e ECONOMICAL TO INSTALL 
e ECONOMICAL TO MAINTAIN 


Available in a wide range of sizes and capacities for use with high or 


Write for Bulletins 
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Cooling Tower Consulting 
Specialist 


Performance & Stress Analyses 
STANLEY W. KRYSZEWSKI 
Lic. Prof. Eng. N. Y. 

14 Christopher St., Carteret, N. J 
Write for Particulars 
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© We invite your offers 
© We serve leaders in the industry 


THEDICKERSON COMPANY 


Drexel Building Philadelphia 6, Pa. 
















If you need condenser or heat ex- 
changer repairs in a hurry call us. We 
specialize in fast, high quality work. 


25 Years Successful Experience 





OF ANY 
PLANT... 


.. IS ITS BATTERY OF 


HEATERS 


+ 
BORN ENGINEERING CO. 


TULSA. OKLAHOMA 

















pete. Shop No, 1 is casinged » feline Girdler Picks Robert Wood 
flat-bottom tanks, Horton Floating 
Roofs, reservoirs and other structures of As Executive Vice President 
this same general type. Shop No. 2 will The Girdler Corporation, Louisville, 
be equipped to fabricate Hortonspheres, Ky., has elected W. 
Hortonspheroids, Hemispheroids, Wa- Roberts Wood exec- 
terspheres, Vaporspheres, elevated tanks tive vice president 
and other similar structures. of the organization. 
The new Chicago Bridge & Iron Com- Wood was born in 
pany plant is located at 550 West 17th [Louyisville and re- 
South Street in Salt Lake City. A. N. ceived his degree of 
ly c¢ draftsman for Bachelor of Chemis- 
the company at its Greenville, Pa., plant, try at Cornell Uni- 
is manager of the Salt Lake City plant. versity. He was asso- 


Hopper, formerly chief 
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Foster Wheeler Corporation in the _ — 
. joining 1e Girdler 
Lists Sales Staff Changes Corporation on No- ’ 
Foster Wheeler Corporation has an- vember 1, 1929. He 
nounced three changes in its sales staff. WS placed in charge Wood 
H. B. Wallace, Jr., has been appointed Of the firm's | Gas i PETRI 
Processes Division on October 1, 1938, 
and on June 20, 1941, he was elected vice 
president. His most recent promotion 
came early last month. 
¢ 
Rimbach Appointed 
Liquid Conditioning Corporation of 
Linden, N. J., has appointed T. N. Rim- 
bach as district manager of Missouri 
and Arkansas, eastern KanSas and south- S 
ern Illinois. 
Rimbach, who entered the water con- . 
ditioning field following his graduation u 
a Sanitary engincer at Massachusetts 
nstitute of Technology in 1934, will 
Wallace Downham have headquarters at 3903 Olive Street, 
manager of steam St. Louis 8. 
saies for the corpo- To 
ration. He has been R 
manager of the New ” 
England territory in 
Boston since his re- 
turn from the armed RECONDITIONING NEL 
service. FRA 
A. F. Downham, MACHINERY > 
appointed manager New 
a. camel eS pe 
Wallace, was former- REDUCES DRUM COST = 
ly in the sales depart- SEND FOR LITERATURE . 
ment of the Pitts- . J. 
Dorit offlee Hardie L. M. GILBERT CO x 
W. H. Hardie has : Huntin 
become associated with the New York DREXEL BLDG., PHILADELPHIA, PA. 
Sales office and will concentrate on the 
sales of steam generators, pulverizers, 
superheaters and related products. 
Johnson Named Representative BUILD-UP 7 AND Bingle 


For Manning, Maxwell & Moore = =§SAVE REPLACEMENT 


Cc. F. “Cy” Johnson 


joined Manning, Maxwell & Moore, Inc., COST by METALLIZING 


whose main offices 
are in Bridgeport, 
Conn. Johnson will 
have his office in 
Houston and will 
function as special 
representative. He 
will also contact all 
phases of the oil in- 
dustry with special 
emphasis on broad- 
ening the usefulness 
of the company’s 
products in that in- 
dustry with a view 


to adding to these Johnson , 
products. F tnati - GENERAL METALLIZING 
Johnson, a Rice Institute graduate, & MACHINE CO. 


has worked for Reed Roller Bit Com- 
pany, Security Engineering Company 
and Watson-Stillman Company. 


has recently 





You can materially reduce main- 
tenance and replacement costs by 
METALLIZING carbon ring and 
bearing areas on steam turbine 
shafts ... centrifugal pump packing 
sleeves and bearing areas... 
crankshaft bearings . . . armature 
and rotor shaft bearings ... pump 
rods and plungers. 11 years suc 
cessful metallizing. Write for details 
and prices. 





















1409 Elysian St. Phone F-4738 
Houston 10, Texas 
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